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ABSTRACT
The purpose of this study was to identify the vocal 
range of the three-year-old. child and to determine the 
effects of training on range. Sixty children, thirty 
males and thirty females, from the Kiddie Korner Day 
Schools, Inc., Charlotte, North Carolina, were used as 
subjects. The subjects, whose mean age was three years 
and five months, represented a variety of socio-economic 
backgrounds.
Subjects were tested in five situations— two 
structured settings, in which the subjects were aware 
that they were being tested, and three unstructured 
settings, in which the subjects were unaware of either a 
testing situation or device. The reason for testing in 
these two types of environments was to examine whether the 
range might vary or be extended in situations in which the 
subjects did not know they were being tested.
The structured settings involved the subject 
singing his favorite songs (Test II) and reproducing 
songs which the examiner had taught (Test VI). In 
Test VI, the subjects were divided into three groups—  
vii
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a control group (Group A) and two experimental groups 
(Groups B and C). Subjects in Group A were taught 
four songs, each in a different key and range for ten 
fifteen-minute sessions. Subjects in Groups B and C 
learned each of the songs in a standard range and key 
each period. Group B was taught in a high range, while 
Group C was taught in a low range. Then, the subjects 
were asked to sing these songs for the examiner at a 
later date.
The unstructured environments consisted of vocali­
zations made during free play. The first situation 
(Test III) involved responses that subjects made within 
a five-minute period while they were left alone in a 
room with several toys. The second situation (Test IV) 
was a replication of the first, except that there was a 
recording of a female vocalist, singing in a high range, 
played as a stimulus. The final setting (Test V) dif­
fered only in the fact that the stimulus was a male 
vocalist singing in a low range.
In order to determine differences in range among 
the various conditions, a two-factor analysis of vari­
ance (test number and sex) using an F ratio was employed. 
In addition to range, the examiner investigated tonal 
orientation, pitch and rhythmic accuracy, tempo, note 
values, and performance style. Some of the 
viii
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most important findings were:
1. Three-year-old children are quite musical, and they 
learn new songs quickly. They are more accurate
in estimating rhythm than pitch
2. Sixty-five percent of the subjects sang in at least 
one of the unstructured settings, indicating that 
free play often involves singing
3. Range in Test II, the practical range was lower than 
most previous research indicates (bb-gb* ). The 
child's range is limited, and vocal quality is 
heavier than might be expected
Even though there was a significant difference 
between the practical range (Test II) and the range 
in the unstructured situation (Test III), the range 
was not extended on the upper end (bb-gb*versus 
c1-gbl)
5. The presence of a stimulus had no effect on range, 
but it did affect key choice
6. Kales had higher ranges in unstructured situations 
but lower ones in tests involving training
7. Training was a significant factor. Subjects taught
in either a higher or lower range responded accordingly 
By investigating and identifying vocal range, the 
examiner obtained results which will be helpful to 
the music educator in formulating a workable curriculum 
for three-year-old children.
ix
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CHAPTER I
INTRODUCTION
Today there is much interest in the guidance and 
welfare of preschool children. Physical care, which in 
the past may have been the primary concern, is no longer 
enough. "Education is currently understood as a process 
of interrelated cognitive and affective growth, and the 
pre-kindergarten is increasingly recognized as a crucial 
level in the process."*
According to Piaget and Inhelder, intelligence 
proceeds through three main stages, each extending the 
preceding period, reconstructing it at a new level, and 
then surpassing it.2 During the first four years of life, 
the individual's ability to learn grows as much as it will 
in the next thirteen years. Intelligence also develops 
after the age of seventeen but at a slow pace compared with 
the earlier growth period. If proper patterns of learning 
are not developed in the preschool years, future success
*Frances Webber Aronoff, "Guiding Cognitive and 
Affective Learning in Pre-Kindergarten Music," Dissertation 
Abstracts 29 (August 1968):622-A.
2Jean Piaget and Barbel Inhelder, The Psychology of 
the Child, trans. Helen Weaver (New York: Basic Books,
1969), p. 153.
1
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2
in the remainder of the school career is questionable.-^
Bruner states that in order to teach a particular 
subject to any person at any age, the teacher must repre­
sent the structural aspects of the subject in terms that 
the person will understand. It is therefore possible to 
teach any subject "effectively in some intellectually 
honest form to any child at any stage of development.
Because the young child is capable of learning so 
much, he must experience a variety of stimuli, including 
music. Music is so important that, according to the 
Tanglewood Symposium, it is the responsibility of the 
educational system to provide musical training beginning 
in the preschool years and continuing through adult 
education courses.^ The overall curriculum must include 
music^ "for, if we awaken the artist in man at a tender
age, when he is receptive to all beauty, then his later
life will be incomparably more fulfilled and enriched.
^Benjamin S. Bloom, Allison Davis, and Robert Hess,
Compensatory Education for Cultural Deprivation (New York: 
Holt, Rinehart & Winston, 19^0), p. 16.
^Jerome S. Bruner, The Process of Education 
(Cambridge, Mass.: Harvard University Press, I960), p. 33•
^Robert A, Choate, ed., Documentary Report on the 
Tanglewood Symposium (Washington, D.C.: MENC, I960), p. 139.
^Robert L. Garretson, Music in Childhood Education,
2nd ed. (Englewood Cliffs, N.J.: Prentice-Hall, 1976),"p. 39.
^Paul Michel, "The Optimum Development of Musical 
Abilities in the First Years of Life," Psychology of Music 
1 (June 1973)*19.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3
In addition to aesthetic reasons for beginning music­
al training during the early years, there is experimental 
evidence as shown in chapter II. Research indicates that 
the musical achievements of young children have been 
grossly underestimated and that the musical developmental 
stages according to age level have proven to be dubious.^ 
"Children do respond to music and are capable of doing far 
more musically at a very early age than educators have 
previously suspected or admitted."9 Adkins says "if 
children's musical experiences normally introduced at the 
kindergarten and first-grade level were begun at the 
preschool level, they might serve to broaden, deepen, and 
hasten the ultimate musical growth of children."10
Findings in a study by Sergeant and Roche indicate 
that a child between the ages of three and four is more 
capable of reproducing a song in the original key in 
which he learned it than is a child between the ages of 
five and six. Younger children, then, tend to perceive 
absolute pitch levels more readily than do older ones.11
8Ibid., p. 14.
^Delton Lynol Alford, "Emergence and Development 
of Music Responses in Preschool Twins and Singletons: A Comparative Study" (Ph.D. dissertation, Florida State 
University, 1966), p. 180.
l0Dorothy Adkins et al, Music for Preschool: 
Accompanied by Songbook (Arlington, Va.: ERIC Document 
Reproduction Service, ED 060 948, 1971)* P« vii.
11Desmond Sergeant and Sheila Roche, "Perceptual 
Shifts in the Auditory Information Processing of Young 
Children," Psychology of Music 1 (June 1973)*45.
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Investigations conducted at a Yamaha School also show
evidence that the ear is very "susceptible to training 
12during certain early years."
Preschool children are able to discriminate aurally 
for musical characteristics other than pitch. Through 
the use of programmed instruction, Fullard shows that young 
children can be taught to identify several orchestral 
instruments by sound.U With the learning of simple 
music discriminations, nursery school children also in­
crease their amount of listening time to music which is 
associated with the initial discriminations. According 
to these findings, children are capable of dealing with 
musical tasks which are quite sophisticated.1**
Experimental evidence indicates that young children 
benefit from group training. Smith concludes that 
the vocal development of three-and-four-year-old sub­
jects occurs in various stages. Group training stimu­
lates the onset of these stages and improves the skill of
12Jay Dietzer, "Pre-School Music Builds Future 
Patrons," Music Journal. July 1970, p. 75.
13williara G. Fullard, Jr., "Operant Training of 
Aural Musical Discriminations with Preschool Children," 
Journal of Research in Music Education 15 (Fall 1967)»
z W .
1̂ R. Douglas Greer, Laura Dorrow, and Suzanne 
Hanser, "Music Discrimination Training and the Music 
Selection Behavior of Nursery and Primary Level 
Children," Council for Research in Music Education, 
no. 35 (1973) ,1>. '̂ 2.
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singing in tune.1^ Boardman agrees that early training
accelerates the musical growth process and that the
purpose of this training is to stimulate the growth
process rather than to teach for specific musical end- 
16products.
Because of the value of early childhood training# 
it is important to investigate all areas of learning, 
including music. Statistics released by the Census 
Bureau reveal that in 1 9 7 0 ,  approximately one out of 
five children who are three-to-four-years-old engaged 
in some type of formal preschool education. Data in­
dicate that the number rose to almost one out of three 
in 1 9 7 5 . With the increase in the need for day-care 
because of more women entering the job market,1^ it 
appears to be essential that music educators experi­
ence a rebirth of interest in program development in 
the area of preschool music.
^R obert b . Smith, "The Effect of Group Vocal 
Training on the Singing Ability of Nursery School Child­
ren," Journal of Research in Music Education 11 
(Fall 1963):T4o.
^Eunice Louise Boardman, "An Investigation of 
the Effect of Preschool Training on the Development of 
Vocal Accuracy in Young Children" (Ed.D. dissertation, 
University of Illinois, 1 9 6 k ) ,  p. 1 1 2 .
17u.S. Department of Commerce, Bureau of the 
Census, Statistical Abstract of the United States. 1 9 7 6 , 
97th ed., p. 120.
l^Marvin Greenberg, "Research in Music in Early 
Childhood Education: A Summary with Recommendations,” 
Council for Research in Music Education, no. ^5
T i 9 7 5 T T  p. 1 .
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Statement of the Problem
"Despite almost unanimous agreement among educators
as to the importance of music in the preschool education
19there remains a paucity of evaluative studies."
Much of the research on preschool music consists of in­
vestigations conducted in the 1930s. These include ex­
periments completed at the University of Iowa Child 
Welfare Centers* at Columbia University Teachers College, 
and at the Gesell Child Guidance Nursery at Yale 
University. Since then, studies dealing with all aspects 
of early childhood music continue to be scattered and to 
have contradictory results. Therefore, it is imperative 
that music educators reexamine and update these studies.
It seemed appropriate, then, to continue research 
into the musical abilities of the preschool child.
Because of the physical limitations of the young child, 
the investigator chose to conduct an experiment with the 
basic instrument of the child--his voice. Doane said 
that it is the task of the music educator to develop 
this instrument before teaching others.20 Fridman ac­
knowledged the importance of the voice by stating that
^Robert F. Schuckert and Ruth L. McDonald, "An 
Attempt to Modify the Musical Preferences of Preschool 
Children," Journal of Research in Music Education 16 
(Spring 1968)139.
20Dorothy Doane, "Music for the Very Young," Music 
Journal, September i960, p. 99.
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"the first cry of the newborn is the generation not only
of the spoken language and of musicality but also of
movement and of musical rhythm."2* Biasini described the
voice in the following manner«
The human voice is an extremely complex and versa­
tile sound source. It is capable of producing a 
vast array of timbres, volumes and pitches. The 
child knows this instinctively, and in an atmosphere 
of freedom and acceptance he will explore his po­
tential for producing a wide variety of vocal sounds. 
The exploration of his vocal mechanism soon begins 
to assume personal characteristics which lend them­
selves to higher levels of musical expression in 
both individual and group improvisation.22
In order to train the voice to its maximum po­
tential, it is necessary to identify one of the most 
important characteristics of the voice--vocal range.
With young children, it is often difficult to measure 
accurately this phenomenon because the subjects are 
frequently inhibited when being tested, particularly 
when the test administrator is unknown to them.
Several authorities have assumed that a child's 
vocal range may be significantly different when evaluated 
in a structured situation as opposed to a spontaneous
2lRuth Fridman, "The Newborn: Basis for the 
Child's Future Musical Development," Journal of Research 
in Music Education 21 (Fall 1973)*26^.
22Americole Biasini, Ronald Thomas, and Lenore 
Pogonowski, MMCP Interaction: Early Childhood Music 
Curriculum, 2nd ed. (Bardonia, N.Y.: Media Materials,
1970), p. 28.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
23one. Even though the topic appears to be of utmost 
importance, investigators "have rarely indicated in 
musical notation the musical patterns that emerge either 
spontaneously or by imitation."2^
Play or spontaneous activity is very natural to 
young children.2^ When a three-year-old is absorbed in 
play, he often makes his own sound accompaniments spon­
taneously.2^ These vocalizations are frequently creative 
and are quite different from the songs he sings within 
the structured setting. "Ideologically a human is
27most human, as defined by our culture, when at play."
If this is the case, it is paramount that teachers 
realize and understand the significance of singing in 
child's play.
To investigate this problem, the vocal range of 
the three-year-old child in both a structured and an 
unstructured environment was studied. Comparisons were 
made among the findings. In addition, the effect of
^ A r t h u r  T. Jersild and Sylvia F. Eienstock,
"A Study of the Development of Children's Ability to 
Sing," Journal of Educational Psychology 25 (October 
193*0 ŝ 92.
2i*Greenberg, "Research," p. 12.
2^Helen M. Christianson, Mary M. Rogers, and 
Blanche A. Ludlum, The Nursery School (Boston: Houghton 
Mifflin Co., 1961), p. 80.
26Ibid., p. 192.
27M . J. Ellis, Why People Play (Englewood Cliffs, 
N.J.1 Prentice-Hall, 1973). p. !•
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group training on vocal range was analyzed.
9
Significance of the Problem
This study is significant because it attempts to 
identify accurately both the practical and the extended 
vocal ranges of the three-year-old child. Such information 
will aid composers in writing for nursery school children, 
and it will help teachers in the selection of previously 
written songs for inclusion within the curriculum. In 
addition, it will provide the preschool instructor with 
background knowledge which will make it easier to ascer­
tain a comfortable key for a particular song.
Music educators need a study of this type today 
because most of the current textbooks and songbooks for 
children include little information about the voice of 
the three-or-four-year-old. Among textbooks which deal 
specifically with the instruction of the nursery school 
child, few identify practical or extended range. Even 
Aronoff,^ Garretson,^ and Jones, all of whom wrote 
leading sources in the area of early childhood music 
education, fail to discuss the topic in specific terms. 
Other books which do consider the question are often
^Frances Webber Aronoff, Music and Young Child­
ren (New York: Holt, Rinehart Sc Winston, 1969)*
29Garretson, Music in Childhood Education.
^Elizabeth Jones, What Is Music for Young Child­
ren? (Washington, D.C.: National Association for the 
Education of Young Children, 1969).
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contradictory and tend to overgeneralize.
Although there are a few scattered studies dealing 
individually with vocal range either in a structured 
situation or in a spontaneous one, none has drawn a 
comparison between the two. Also, most of the research 
has used a rather small sample, and much of it was 
completed in the 1930s.
In addition to identifying vocal range, the study 
investigated whether group training alters and/or 
extends a child's practical range. Such information 
will be important to nursery school teachers as well 
as to music specialists within the field in helping 
them recognize specifically what can be taught. It 
will also aid teachers in planning their music curricula.
Delimitations 
This study investigated the vocal range of sixty 
three-year-old children attending the Kiddie Korner Day 
Schools, Inc., in Charlotte, North Carolina. The sub­
jects came from varied socio-economic backgrounds. Re­
search included a description of the composite practical 
and extended vocal ranges of the children in both struc­
tured and unstructured environments and an analysis of 
the influence of training on the practical range.
Definition of Terms 
The term "structured" environment indicates a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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situation in which the subject knows that he is being 
tested. The terms "unstructured" and "spontaneous," 
which are used interchangeably, signify a situation in 
which the child has no knowledge of a testing situation 
or of a testing device. The child plays freely under 
unstructured conditions.
The term "practical" range refers to that part 
of the range which generally is used for singing any 
song. The subject chooses to sing within his practical 
range because he feels comfortable using these pitches.
In contrast, the "extended" range encompasses all the 
pitches of the practical range but it includes other 
pitches as well. It involves all pitches which can be 
sung by the subject, many of which are used infre­
quently. The tonal quality of the higher and lower 
pitches of the extended range is usually poor.
Method of Investigation
This study was descriptive and experimental in 
design. It involved testing sixty three-year-old 
subjects, thirty males and thirty females, in six dif­
ferent situations. Before beginning the testing pro­
cedure, the examiner spent several days singing with 
the students as a group so that they would feel more 
relaxed.
The first test, a pretest which took place in a 
structured environment, measured the subject's ability
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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to match sounds and pitches. Each child was asked to 
imitate ten familiar sounds made by the examiner. Then, 
the test administrator sang a pitch on the syllable “laM 
and asked the student to repeat it. The examiner started 
with c^, a tone which was within the practical range of 
the three-year-old according to Smith.-*1 Then, each 
subject attempted to match the pitches of all of the 
natural diatonic pitches between and including g and c£.
To make certain that the examiner’s initial notes were 
accurate, a Master Key Chromatic Pitch Instrument was used.
The same procedure regarding recording and 
response criteria was used on both parts of this test. 
Responses were recorded on a Sony TC 788-*f reel-to- 
reel tape recorder and a Sony ECM 250 microphone for 
later evaluation. If a subject failed to make a 
response the first time, he was allowed two more 
chances. He was required to respond within five sec­
onds each time.
The results of Test I were reported but were not 
used in a statistical comparison with the results of 
the other tests. Many three-year-old children are 
incapable of matching one or more pitches correctly, 
thus making the results of this test questionable. The 
function of this test was that of a practice test.
-^Smith, “Effect of Group Training," p. 138.
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Test II occurred in a structured setting also.
Using the same room and equipment, the administrator 
asked each subject to sing two cf his favorite songs.
If the subject could not think of a favorite tune, the 
examiner gave him as many as five suggestions of song 
titles which she knew he had learned during his nursery 
school experience. The test administrator recorded the 
subject's responses and analyzed them according to 
range, tonal orientation, tempo, pitch accuracy, rhy­
thmic accuracy, and song title.
The procedure for testing in the unstructured 
environment involved placing the subject alone in a 
room which had a variety of toys. The examiner tested 
the child in this setting on three different occasions, 
each session lasting five minutes. The purpose of 
these tests was to analyze the free vocalizations in 
order to determine whether the vocal range was the same 
as in Test II or whether it was extended.
Tape recording equipment, which the child could 
not see, was placed in the room. The make and model 
numbers were the same as mentioned above in the report. 
For the first test in this situation, Test III, the 
child's oral responses were recorded while he engaged 
in free play. In Test IV, his responses were recorded 
while he played and listened to a recording of "Behold 
a Silly Tender Babe" by a lyric soprano. Test V was
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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identical to Test IV except that the recording was of 
"Leaping and Dancing," which was sung by a basso can- 
tante. Both songs were sung on the syllable "la" so 
that the music instead of the words was the stimulus®
The songs, which are contained in The Penguin 
Book of Christmas C a r o l s , were chosen because they 
are remote melodies which the subjects probably had 
never heard. The songs were also selected because of 
their rhythmic drive.
In addition to identifying range within the 
unstructured situation, the examiner investigated ton­
al orientation, tempo, note values, intervallic content, 
performance style, and content of the vocalizations. 
Comparisons were drawn among the results.
Test VI, the final test, measured the effect of 
training on practical vocal range. The experimental 
design involved a control group and two experimental 
groups of twenty children each, consisting of the same 
children who were tested earlier. Each group, which 
was composed of an equal number of boys and girls, had 
ten fifteen-minute training sessions covering a period 
of two weeks. During the training sessions, the ex­
aminer taught the same four songs to each group. Child­
ren in the control group, Group A, sang the songs in a
^Elizabeth Poston, ed., The Penguin Book of 
Christmas Carols (Middlesex, Englands Penguin Books,
19sjt:
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different key each day, while subjects in the experimental 
groups sang the songs in only one key. Group B sang in 
a key which encompassed higher notes of the practical 
range, while Group C used lower notes. The examiner 
determined which keys to use from data obtained in Tests 
I and II.
Then, the subjects were tested individually. They 
were asked to sing each of the four songs, beginning on 
whatever pitch they chose. Their responses were recorded 
for later evaluation.
In a study by Sergeant and Roche, three-year-olds 
were found to be more capable of reproducing a song in 
the original key in which they learned it than were 
four-and-five-year-old children . ^  It was assumed, then, 
that if these children were taught songs which were 
pitched on the outer limits of their practical range, 
they would try to imitate the original key, thus expand­
ing their practical range.
The mean range of the child's voice in each of 
the five situations was reported and comparisons were 
drawn, using test number and sex as variables. A two- 
factor analysis of variance using an F ratio was used 
to determine the significance. Distinctions were made 
among the ranges in the various environments.
^Sergeant and Roche, "Perceptual Shifts,"
P. ^5.
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The following null hypotheses were tested at or 
beyond the .05 level of significance:
1. There will be no significant difference between the mean vocal range of the subjects in a structured sit­uation (Test II) and in an unstructured situation with no musical stimulus (Test III)
2. There will be no significant difference between the 
mean vocal range of the subjects in a structured sit­uation (Test II) and in an unstructured situation 
with a female vocal stimulus (Test IV)
3. There will be no significant difference between the 
mean vocal range of the subjects in a structured sit­
uation (Test II) and in an unstructured situation with 
a male vocal stimulus (Test V)
4. There will be no significant difference between the
mean vocal range of the subjects in an unstructured
situation with no musical stimulus (Test III) and 
in an unstructured situation with a female vocal 
stimulus (Test IV)
5. There will be no significant difference between themean vocal range of the subjects in an unstructured
situation with no musical stimulus (Test III) and in an unstructured situation with a male vocal stimulus (Test V)
6. There will be no significant difference between themean vocal range of the subjects in an unstructured
situation with a female vocal stimulus (Test IV)
and in an unstructured situation with a male vocal stimulus (Test V)
7. There will be no significant difference between the 
mean vocal range of the subjects in a structured sit­
uation (Test II) and in the control group (Group A)
8. There will be no significant difference between the 
mean vocal range of the subjects in a structured sit­
uation (Test II) and in the experimental group I (Group B)
9. There will be no significant difference between the 
mean vocal range of the subjects in a structured sit­uation (Test II) and in the experimental group II (Group C)
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10. There will be no significant difference between the 
mean vocal range of the subjects in the control 
group (Group A) and in the experimental group I 
(Group B)
11. There will be no significant difference between the 
mean vocal range of the subjects in the control 
group (Group A) and in the experimental group II 
(Group C)
12. There will be no significant difference between the 
mean vocal range of the subjects in the experimental 
group I (Group A) and in the experimental group II 
(Group C)
Development of the Report 
Chapter II contains a review of the literature 
regarding stages of musical development, research rela­
tive to singing, research relative to rhythm, and mis­
cellaneous studies involving preschool music education. 
Procedures used in the research project are discussed 
in chapter III. A presentation and evaluation of the 
findings are presented in chapter IV, and a summary, 
conclusions, and recommendations are stated in 
chapter V.
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CHAPTER II
REVIEW OF THE LITERATURE
Introduction
Research into the field of music education in 
early childhood remains a neglected area.1 Many of 
the most significant studies are from the 1930s and 
need to be updated because the modern child is quite 
different from one who grew up during the depression. 
Children of today live in an environment of mass media, 
being constantly bombarded with music in one form or 
another.^ It is important to assess existing research 
and to reevaluate and retest it in light of the con­
temporary world.
Presented in this chapter is a review of research 
pertaining to musical abilities and responses of pre­
school children. Several studies dealing with kinder­
garten and elementary subjects, which are of particular
■^Robert Harvey McDowell, "The Development and Im­
plementation of a Rhythmic Ability Test Designed for 
Four-Year-Old Preschool Children” (Ed.D. dissertation, 
University of North Carolina at Greensboro, 197*0* p. 1.
^Betty Rex, Concepts of Music for the Young Child 
(Arlington, Va.« ERIC Document Reproduction Service,
ED 071 771, 1972), p. 2.
18
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significance to the field, are included. In order to 
facilitate understanding, research in the area has been 
divided into the following categories: (1) stages of
musical development, (2) research relative to singing,
(3) research relative to rhythm, and (40 miscellaneous 
studies regarding musicality. Because some studies in­
vestigated more than one aspect of musicality, they 
appear under several headings.
Stages of Musical Development
Before beginning research into the vocal ability 
of the three-year-old, it is necessary to investigate 
the overall musical development of the child. Like other 
cognitive functions, musical ability develops sequentially. 
Each individual experiences a battery of movement and 
sound impressions. He then experiments to identify his 
capacity to reproduce these impressions, later organizing 
them into ideas. Some musical tasks he performs by ac-
3cident, while others he imitates or originates.
The point at which these sensory impressions begins 
is prenatal. According to Murooka, a fetus which is three 
months old is capable of reacting to sound stimuli.** It
■̂ Gladys E. Moorhead and Donald Pond, Music of Young 
Children. 4 vols. (Santa Barbaras Pillsbury Foundation for 
Advancement of Music Education, 194-1-51). 2:6.
**Hajime Murooka, notes in a booklet Lullaby from the 
Womb for the record album of the same title (Capitol Records 
ST-11^21, 1975).
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"can respond with movements to the sound of a concert. 
Such findings are of great importance to the music edu­
cator in helping to assess when musical training should 
begin. Zoltan Kodaly expressed his opinion by the fol­
lowing statement, "I used to think the ideal age for be­
ginning a child's musical education was nine months be­
fore birth. Now I think it is nine months before his 
mother's birth.
Musical development, then, proceeds in stages ac­
cording to the age of the child. During the first six 
months of life, musical ability develops as the infant 
completes the task of learning to hear. At birth, a 
child reacts overtly to only one-third of the sounds he 
hears. Within four weeks, however, his reaction rate 
doubles, continuing to increase as he grows older. By 
the time the child has reached the age of two months, he
will be completely still if someone plays an instrument 
7or sings.
The first months of life are important for all 
aspects of musical development. In addition to hearing 
a mass of sound, a one-month-old baby can recognize who 
is in the room with him by the timbre of the voice.®
■^Fridman, "The Newborn," p. 265*
^Zoltan Kodaly, "Salty Saint of Budapest," Time,
26 August 1966, p. 39.
7Michel, "Optimum Development," pp. 1^-15,
®Fridman, "The Newborn," p. 267.
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Within the next few months, the infant gradually learns 
to distinguish between various pitches and timbres. By 
the age of four or five months, the child can distinguish 
between two pitches at the interval of a fifth. In the 
sixth to seventh month, the auditory senses become even 
more acute, with the child being able to differentiate
9between two tones which are only a step-and-a-half apart.
Besides developing auditory functions, the young 
child soon learns to manipulate his voice. Fridman, 
who presents a strong argument for early training in 
music, states that the genesis of musicality and of 
spoken language lies within the first cry of the new­
born. This cry consists of five to twelve sounds which 
continually repeat themselves. As the child matures, 
his voice continues to develop so that by the age of two 
months, he can perform a trill.10 At this point, the 
infant is just beginning to integrate hearing and vocal­
ization. 11
Now that the child is sensitive to sound, he tries
12to imitate various acoustic phenomena. Between the 
ages of four and six months, the infant tries to sing
^Michel, “Optimum Development," p. 15.
10Fridman, "The Newborn," pp. 26^-65.
11Desmond Sergeant, "The Formation of Musical 
Concepts," The Link 70 (1970)i9.
12 ,,Geza Revesz, Introduction to the Psychology of 
Music, trans. G. I. G. de Courey (London: Longmans, Green, 
& Co., 1953), p. 171.
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with his mother. He is unable to sing correctly for he 
cannot differentiate many pitches, and he does not have 
the vocal facility as of yet. During the next six months, 
however, the child sings his first distinguishable inter­
vals. He discovers the impact of various pitches, and 
he experiments with them, preparing for the act of sing­
ing. Vocalization, at this point, remains limited be­
cause the child cannot reproduce intervals beyond a fifth. 
The most common interval is the falling major third.^
Between the ages of one and two, the child experi­
ments with movement, rhythm, and sound. Instead of merely 
listening, he now becomes an active initiator of sound, 
using whatever materials he can find within his physical 
environment. By exploring a variety of sound sources, 
he further learns to discriminate pitch and timbre.
During this period, language develops, giving 
the child a new medium to investigate. He finds pleasure 
in vocal sounds, both singing and speech, and he manipu­
lates his voice to produce spontaneous singing or humming. 
It is also during this time that the child learns to walk. 
Because of his newfound motor ability, the young child is 
able to develop his sense of rhythm and movement to a 
larger degree.^
1^Michel, "Optimum Development," p. 16.
14.Helen Christianson, Music and the Young Child 
(Washington, D.C.j Association for Childhood Education,
1936), pp. 7-8.
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Some authorities consider the time between ages . 
two and three as a premusical stage. The child starts 
to differentiate between high and low and between loud 
and soft. He also begins to experience some form of 
musical appreciation. He likes to listen to music and 
to imitate tonal patterns and songs. Although he is 
conscious of melodic direction, he remains unable to 
reproduce exact pitches or intervals. Thus, he can only 
approximate direction in his singing. Now that the child 
has acquired a rather large vocabulary, he sings songs 
instead of merely vocalizing or babbling. The word se­
quences may not make sense, but they are essential as a 
functional part of music experience.1^
Gesell says that, by the age of two-and-one-half, a 
child often knows an entire song or part of a song which 
he sings repeatedly. Even though he knows a song, he may 
be inhibited about singing it with other children. He 
continues to sing spontaneously, often using the minor 
third. He has a great interest in listening to instruments 
and likes to swing, gallop, and run to music. Unfortu­
nately, there now is less individuality shown in his free 
rhythmic expression because he is more inhibited and
1^Assen D. Kresteff, "The Growth of Musical Aware­
ness in Children," Council for Research in Music Education,
no. 1 (1963), p.
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because he prefers to imitate others.1**
During the third year, the child develops signifi­
cantly in the areas of singing, rhythm, and movement.
In the area of singing, he continues to make up songs.
The melody he invents is short, usually only two, three, 
or four n o t e s , a n d  is often just a series of tones 
relating to whatever activity he is experiencing at the 
time. At first the words and music have no relation, but 
later they somehow become connected. In creating an 
original song, the child may use a melody he already 
knows, replacing the words with his own. He may also 
choose only melodic phrases which he likes or which are 
easy and manipulate them to fit his words.
The three-year-old becomes more capable of main­
taining a tonal center. He imitates melodies, trying 
to match pitches with appropriate melodic direction. He 
is not necessarily accurate, however, but he usually 
remains within a key which he establishes himself. At 
this point, he also begins to feel secure about singing 
with others, and he frequently allows other children to
^ A rnold Gesell et al, Infant and Child in the 
Culture of Today— The Guidance of development in Home and 
Nursery School (New Yorki Harper & Bros. Publishers, 
W 3 ) »  p. 191.
^Vernice Nye, Music for Young Children (Dubuque, 
Iowat Wm. C. Brown Co., 1975)* p. 8?.
1®Revesz, Introduction to Psychology, p. 172.
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join him. His range, however, is limited.^
The response to rhythm also begins to change during 
the third year. It becomes more organized, and the child 
of two evolves into the dancer of three. The child clum­
sily responds to various types of music, trying to devise 
corresponding gestures and movements. He now perceives 
music on an emotional level, discovering the many moods 
which music affords.20 Through movement, the child often 
demonstrates his awareness of musical concepts. He is 
capable of keeping the beat through several types of 
movement, although he is better at keeping it with fast 
than with slow tempi. He can also use movement to help 
him discriminate between high and low. Other concepts 
such as duration, volume, and pitch remain rather diffi­
cult for him to grasp.21
During the ages of four and five, the child's 
musical ability grows. He attempts to organize music 
within a tonal framework,22 and he acquires the ability 
to reproduce tones accurately. His range expands upward 
and downward, and he performs a number of movements 
rhythmically to music. After this period, "the
^ Barbara Andress et alB Music in Early Childhood 
(Washington, D.C.j Music Educators National Conference, 
1973). p. 20.
20Kresteff, "Growth of Musical Awareness," p. 5.
21 Andress, Music in Early Childhood, p. 20.
22Kresteff, "Growth of Musical Awareness," p. 5.
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individual differences and environmental factors become 
so influential upon musical growth that any effort to 
make an objective parallel between chronological and 
musical age would be a vain effort.
Research Relative to Singing
Research shows that children learn to sing as well 
as speak by imitation. It is unfortunate that speech is 
necessary for communication but that singing is not. Even 
though singing is so easily learned by children, parents 
frequently do not encourage it. It is reassuring to 
know that most children who have had little exposure to 
music at home will learn to sing by being in contact
pKwith other students who do sing.
The developmental factors associated with speech 
and singing are very similar. However, some children 
sing more readily than they speak merely because sing­
ing does not have to involve verbiage. When surveying 
the literature, it is necessary to recognize that there 
is a wide range of ability in the singing response of 
the three-year-old just as there is in the verbal 
25response. J
23Ibid., p. 9.
p jiBessie R. Swanson, Music in the Education of 
Children, 3rd ed. (Belmont, Cal.i Wadsworth Publishing 
Co.7 19&9). p. 19^.
25Ibid., p. 175.
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There are basically four classifications of singing 
ability at the preschool level. First, there are child­
ren who have a keen sense of pitch discrimination and 
who sing melodies rather easily after experiencing them 
a few times. Then, there are others who sing the melody 
but in one key only— their own. The third type of 
singer is one who cannot sing the melody on pitch but 
who does use a singing tone. The remaining type, which 
is often called the "out-of-tune" singer, has no sense
of melodic direction or pitch. His singing may sound
26more like the recitation of a poem.
Many significant studies dealing with the singing 
of the three-year-old child date from the 1930s. Re­
search began at that time because of the momentum in 
preschool education. At several universities throughout 
the country, educators established child development 
centers for the purpose of studying all aspects of the 
education of young children. Also, under the WPA program, 
the government created funds to sponsor federal nurseries.
The Lanham Act, which was enacted during World War II,
27provided further subsidization for nursery schools.
One important center involving research was the 
Child Development Institute at the Teachers College of
^Adkins et al, Music for Preschool, p. 24.
2^Ellis D. Evans, Contemporary Influences in 
Early Childhood Education (New York: Holt, Rinehart 
& W inston", 1971) 7 pp .12-13.
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Columbia University. Jersild spearheaded a number of 
studies there. The first such investigation, which was 
completed in 1931» involved the use of forty-eight 
three-year-old subjects between thirty-one and forty- 
eight months old. Each member of the experimental group 
received forty ten-minute training sessions in pitch 
and interval reproduction over a six-month period. After 
all subjects were tested, the data showed that those who 
received training had higher performance scores than those 
who did not. Results did not indicate, however, whether 
early training remains an advantage in later years.
Findings also showed that the tones which were re­
produced most readily— practical range--were from to 
a1 , indicating that the average three-year-old's voice 
placement was lower than previously believed. Subjects 
favored lower notes rather than higher ones. Also, 
children sang intervals of a second and a third more 
easily than of a fourth or fifth. They sang descending 
intervals more readily than ascending ones, and they 
reproduced the half-step quite readily. (Prior to this 
time, many educators believed that the chromatic interval 
should not be included in young children's songs.)
In this same study, Jersild also investigated music 
phenomena during free play. The researchers observed each 
child who was in the experimental group for one hundred
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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minutes, following him closely and notating his spontaneous 
vocalizations.2® Results showed wide differences in 
performance. Even though the children favored lower 
pitches when being tested in a structured situation, they 
preferred higher ones in their free play. The tones
i pwhich occurred most frequently were from
Findings regarding intervals were the same as they were
within the structured testing environment. In addition,
the interval of the minor second occurred more than any
other interval except the major second. A sequence of
three or more notes indicating a chromatic scale appeared
29almost as much as did a diatonic sequence.
Further observations during free play revealed 
that children improvised their own melodies far more fre­
quently than they sang songs which they already knew.
These melodies sometimes contained repetitions of words 
or syllables, or sometimes they related to the child's 
current play or activity. The melodies, which were 
rarely more than three measures but which often were re­
petitive, were usually well-known children's tunes. The 
subjects sang more when they were alone than they did
2®Arthur T. Jersild and Sylvia F. Bienstock, "The 
Influence of Training on the Vocal Ability of Three-Year- 
Old Children," Child Development 2 (December 1931)*289-90.
29Ibid., p. 286.
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30when they were with other children.
In another article, Jersild expounded on his findings 
from this study. He said that a few children could sing 
some high pitches and some low pitches but could not sing 
the pitches between. By encouraging a subject and provid­
ing him with an example, the teacher was able to get him 
to attempt tones within his extended range. With further 
training, a child was able to reproduce accurately a tone
31which previously had not been within his practical range.
Another study by Jersild measured a person's ability 
to reproduce certain pitches. Ninety percent of the sub­
jects were between five and ten years old, but there 
were some children between two and five as well as some 
adults. Findings indicated that until the age of ten, 
there was an increase in the number of tones a subject 
could sing. Then, there was a decline. The capacity 
to sing a large number of tones was a rapid development, 
the improvement being greater between the ages of two 
and six than after age six. The researcher qualified 
this statement, however, by saying that boys obviously 
lose the ability to produce certain pitches after their
3°Ibid., p. 289.
^Arthur T. Jersild et al, Training and Growth 
in the Development of Children, Child Development 
Monographs, no. 10 (New York* Teachers College, Columbia 
University, 1932), p. 60.
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voices change.32 Jersild also reported that the median
number of pitches sung by two-year-olds is four, by
three-year-olds is six, and by four-and-five-year-olds
is nine. The number increased until it reached sixteen
33tones at age ten. Twenty was the median for adults.
Williams conducted a study using children ages
four and five. He taught the subjects nursery rhymes
over the period of a year. Then, he tested the children
to see if they could sing the songs on pitch with piano
accompaniment. Results showed that the range the child-
34ren used was usually lower than the key that was given , J
and the practical range usually fell between c^ and c2 .
Even though the range was large enough for the song,
most children made errors in various intervals within
the song, still returning to the keynote, however.
Williams also found that vocal control regarding pitch
had a low correlation with intelligence during the pre- 
35school years.
Hissem is another researcher who investigated the
32Jersild and Bienstock, "Study of Ability to 
Sing," pp. 485-89.
33Ibid., p. 501.
^H arold M. Williams, "Studies in the Measurement 
of Musical Development," The Measurement of Musical 
Development, Iowa Studies in Child Welfare, vol. 7 
(Iowa City, Iowa; University of Iowa, 1932), p. 81.
35Ibid., pp. 87-90.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
32
effect of training on young children. In a study using 
twenty-seven subjects ages twenty-one to fifty-four 
months old, she found that children learn to sing through 
imitation and observation. Training improved the ability 
to match pitches, and six of the subjects developed almost 
perfect pitch . ^
Hattwick studied ninety-five children between the 
ages of four and one-half and eight. The younger child­
ren, a group of thirty-seven ages four and one-half to 
six, received training in learning one song. The teacher 
always practiced the song with the children in the same 
key. After twenty-eight and forty-eight practices 
respectively, the examiner tested each subject on his 
ability to reproduce the song, helping each child begin 
the song in the key in which he learned it. Results 
showed that after twenty-eight trials, three children 
were able to sing the song in the original key. When the 
starting pitch was lowered, seven subjects sang it cor­
rectly. The remainder sang it lower. After forty-eight 
practices the mean level of pitch was still significant­
ly lower than the original key. This level was not sig­
nificantly different from the level at which these same 
children chose to sing another song voluntarily. The 
mean range was also lower but was not significantly
■^Irene Hissem, "A New Approach to Music for Young 
Children," Child Development ^ (December 1933)*308-17.
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less in number of semitones.
Hattwick also asked each of the subjects to sing his
favorite song. The mean pitch level which the children
used, b-g1 , was significantly lower than the levels used
for these same songs printed in graded songbooks. The
mean pitch range chosen by the kindergarten children was
smaller than that of the children in grades one and two.
Evidence indicated that the keys in which the children
sang were significantly lower than those in the songbooks.
Another interesting fact, which is important to the field
of music education, was that ninety-three percent of the
subjects chose a song which they had learned in school 
37as their favorite song.
Updegraff, Heiliger, and Learned also studied the 
vocal ability of three-, four-, and five-year-old child­
ren. Research procedures involved dividing each age 
group into a control group and an experimental group 
with the experimental group receiving musical training. 
Findings showed that those children who participated in 
the training process improved their ability to match 
pitches, intervals, and phrases. Three-year-olds responded 
inconsistently, however, with a few of the youngest 
surpassing some of the oldest four-year-olds in vocal
•^Melvin S. Hattwick, "The Role of Pitch Level 
and Pitch Range in the Singing of Preschool, First Grade, 
and Second Grade Children," Child Development k  (December 
1933):283-90.
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38ability.
In addition, findings showed that the range of the 
three-year-old lay between d and with fifty percent 
2of the children able to sing c_. Fifty percent also
sang g. The authors of this study agreed with Jersild
and Bienstock and with Hattwick that the vocal range of
39the child's voice is lower than had been assumed.
Drexler conducted a study using twenty-three sub­
jects between the ages of three and six, She taught 
two nursery rhymes of equal meter and length to each 
subject and then tested the subject's ability to repro­
duce the songs. She found that as children grow older, 
their ability to sing on pitch increases. The difference 
in this ability was most significant during the period 
from three to four and from five to six. The children 
sang descending intervals more readily than ascending 
ones, and there was a closer relationship between the 
ability of the child and of the mother to carry a melody 
than there was between the child and the father. Also, 
there were no significant differences in performance
•^®Ruth Updegraff, Louise Heiliger, and Janet Learned, 
"The Effect of Training Upon Singing Ability and Musical 
Interest of Three-, Four-, and Five-year-old Children," 
Studies in Preschool Education I , Iowa Studies in Child 
Welfare, vol. 14 (Iowa City, Iowa* University of Iowa,
1937). PP. 101-02.
39Ibid., pp. 120-21.
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40according to sex.
In 1941 Moorhead and Pond, under the auspices of 
the Pillsbury Foundation for the Advancement of Music 
Education, began an extensive study of the spontaneous 
vocalizations of children ages one and one-half to eight 
and one-half. Upon analysis of the data, they found 
that two types of elementary chant were prevalent— one 
in which a pitch was repeated and then followed by a 
falling minor third and one in which the phrase was 
begun on a falling minor third and the final note was 
repeated. The change in pitch occurred immediately 
following the primary accent in a word which was 
accented. The minor third, then, proved to be the
41most important interval in chant. The normal recit­
ing tone was d.̂ 1 with the pitch of the chant tending
42to rise as excitement increased.
The findings of this study showed that much of 
the spontaneous singing occurred during physical acti­
vity. Children sang while running, dancing, marching, 
building with blocks, using tools, and playing with clay. 
Another cause of spontaneous singing was a heightened 
emotional feeling such as seeing a favorite pet or
40Ethel Natalie Drexler, "A Study of the Develop­
ment of the Ability to Carry a Melody at the Pre-School 
Level," Child Development 9 (September 1938)*321, 331*
41Moorhead and Pond, Music of Young Children, 1*3.
42Ibid., 1:13-15.
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teasing another child. Children also frequently expressed 
their current thoughts through music.
Moorhead and Pond also analyzed the tonalities of 
the melodies. They found that the tonality was not 
necessarily diatonic, and the sequence of notes often 
did not indicate a tonal center. Intervals which were 
uncommon to Western tonality frequently appeared. Ex­
tended range and wide intervals were sometimes quite 
large. Songs were usually performed quietly and slowly, 
approximately fifty beats per minute.
Unfortunately, songs which are taught in school are 
largely unlike these spontaneous creations. The child 
has a concept of free rhythm, while songbook excerpts 
are generally measured rhythm. Most songs which child­
ren learn in school are either a major or minor tonality, 
and they function within a harmonic system based on the
tonic and dominant. The words of the songs are often 
43unimaginative as well. Music educators must not stifle 
the creativity of spontaneous songs.
Revesz completed research which confirmed several 
of the results of the Moorhead and Pond study. He found 
that at age three, children use the falling motive, and 
at age three and one-fourth, they use a rising and falling 
pitch sequence. By the end of the fourth year, children 
had two or more peaks within their spontaneous vocaliza-
^Ibid., 2:7-14.
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*j4tions. The minor third remained the "source of music." 
Revesz also reported that the vocal range for the three- 
to-five-year-old boys is to and for girls is e£ 
to b£. Vocal range expanded downward until the child­
ren reached age six, then it moved upward.^
The purpose of a study by Smith was to develop a 
skill-center music program for use with nursery school 
children. The experimental groups, which were composed 
of thirteen three-year-olds and sixteen four-year-olds, 
received vocal training for two fifteen-to-twenty-minute 
sessions each day for two sixteen-week periods. The 
examiner taught folk songs which were in either the 
range of £  to £  or of a£ to e£. He then tested the 
children in a group setting, having the group sing a 
phrase of the song and then having one subject perform 
the same phrase with melodic accompaniment. Results of 
the testing showed that twelve out of thirteen three- 
year-olds learned to sing in tune from c£ to a^. They 
tended to slide into the intervals, however. Most all 
of the four-year-olds improved in "tunefulness" in 
both the upper and lower ranges. They responded quicker 
to training in the lower range than did the three-year- 
olds. This study showed that group training— as opposed 
to other studies which measured individual training— is
^Revesz, Introduction to Psychology, pp. 172-73* 
45Ibid., p. 43.
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significant in teaching young children vocal production.^
Boardman extended Smith's study, investigating the 
relationship between vocal accuracy and maturation. She 
also studied the importance of preschool training, finding 
that training may hasten the ability to sing in tune but 
will not significantly affect it otherwise. Results 
showed that nursery school children often maintain melodic 
contour even though they are incorrect in approximating 
intervallic relationships. This characteristic appeared 
regardless of training.^
Alford completed one of the most important and
thorough dissertations in the area of early childhood
music. He investigated imitative abilities, spontaneous
performances, sensitivity to music, range, and the ability 
48to sing simple songs. He used seven pairs of female 
twins and five pairs of male twins, ages twenty-two-through- 
forty-four months, matching them with singletons of the 
same age and sex. He observed the subjects a total of 
four times over a period of two years with each observation 
lasting forty-five minutes. Observations took place in
^Robert Barton Smith, "A Study of the Effect of 
Large-Group Vocal Training on the Singing Ability of 
Nursery School Children" (Ed.D. dissertation. University 
of Illinois, 1961), pp. 89-92.
47Boardman, "Investigation of Preschool Training," 
pp. 4, 82,
48Alford, "Emergence and Development," p. 5»
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49the children’s homes.
Results showed the followings
1. Age level influenced the development and emergence 
of responses
2. Response to a male vocal stimulus was sometimes 
greater than to a female one
3. Composite range of spontaneous singing was a^ through
4. Ability to sing was about equal in twins and single­
tons, with older subjects singing more songs than 
younger ones
5. Vocal range of performed songs was a^ through
Sergeant and Roche conducted a very important 
investigation into the development of absolute pitch. 
Thirty-six subjects, ages three through six, participated 
in six training sessions over a three-week period in 
which they learned to sing three melodies. The examiners 
presented the songs at an invariant pitch level each 
time. When the subjects were asked to sing these songs 
within a testing situation, they showed that there was a 
significant correlation between age and absolute pitch 
reproduction. The number of three-and-four-year-old 
subjects who could sing the songs in the original key 
was at least two and one-half times greater than the 
five-year-olds and from three and one-half to eight
49Ibid.f pp. 32-39.
5°Ibid., pp. 175-77.
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times greater than the six-year-olds. While results 
showed that the tendency toward absolute pitch decreased 
with age, conceptual development increased.^1
Several of the studies reviewed dealt with kinder­
garten children. Research done by Kirkpatrick indicates 
that the vocal range of five-year-old singers is from 
f to e£. Seventy-eight percent of the tones that the 
children sang were between b and . Kirkpatrick 
pointed out a definite need for the revision of song- 
books for this age level by showing that the music book 
series adopted by California presented the songs a 
diminished fifth higher than the children chose to sing 
them.^2
Other sources give more contradictory information 
on range. Adkins says that the range for the four-
2 53and-five-year-old disadvantaged child is dA to c ,
while Garretson places the range for the kindergarten 
1 ? 5^child at dr to d~. Further confusing the matter, 
another source, The New Nursery School, describes the 
range for nursery school and kindergarten children as
“̂ Sergeant and Roche, "Perceptual Shifts," pp. 4-2-4-6.
52William Coy Kirkpatrick, Jr., "Relationships 
Between the Singing Ability of Prekindergarten Children 
and Their Home Musical Environment," Dissertation 
Abstracts 23 (September 1962):886.
•^Adkins et al, Music for Preschool, p. 24.
^Garretson, Music in Childhood, p. 41.
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to df or Andress states that the young child
has a range from d^ to â _, ^  and Nye says that it is 
from c1 to b 1 . ^
TABLE 1
SUMMARY OF DATA ON PRACTICAL VOCAL RANGE 
OF YOUNG CHILDREN
Researcher(s) Age of Subjects Range Terminology
Jersild and 
Bienstock
3 ci-ai Tones sung most readily
Williams 4-5 ci-cf Mean range
Hattwick Preschool Mean range
Updegraff 
et al
3 s-si Tones sung by 50$ of subjects
Revesz 3-5 (boys) el-ai Mean range
3-5 (girls) ei-bi Mean range
Smith 3 fii-ai Tuneful range






"^Glen Nimnicht, Oralie McAfee, and John Meier,
The New Nursery School (New Yorks General Learning Corp., 
1969), p. 106.
^ Andress, Early Childhood, p. 20.
•^Nye, Young Children, pp. 92-93.
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TABLE 1— Continued
Researcher(s) Age of Subjects Range Terminology








Andress Young child £ - s i Best range
Nye Young child c W Best range
TABLE 2
SUMMARY OF DATA ON EXTENDED VOCAL RANGE 
OF YOUNG CHILDREN





2-5 § ! - £ Composite during free 
play
Jersild 3 f^-df Most fre­quent tones 
during play
The literature reviewed thusfar is of the utmost 
importance to this study, but research dealing specific­
ally with the three-year-old's ability to sing remains 
sparce. The number of investigations into the problem
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of the vocal range of the three-year-old is even fewer. 
Those studies which have been completed are often 
contradictory, and they frequently generalize results 
into the category of early childhood instead of identi­
fying responses at various age levels. They also use 
a variety of terms in describing vocal range.
Research Relative to Rhythm 
"Rhythm is the most characteristic element of 
music; it is the movement of m u s i c . I t  is a physi­
cal phenomenon which is related to muscular coordina­
tion. Every person has a rhythmic instinct which aids 
him in his movement. The same instinct does not relate
to music, however. Musical rhythm is a result of con-
59ditionings during the learning process.
Williams outlines four stages in the development
of rhythm. The first one involves the ability to
maintain a recurring pattern such as clapping the hands
or tapping the foot. The next stage occurs when the
child is able to adjust his balance so that he can
manipulate a swing or a rocking chair. Stage three
consists of the child's facility in responding to the
beat of a sound stimulus, while the final stage happens
when the child can "vary pace over a fairly wide range 
—
Charlotte Gano Garrison and Emma Dickson Sheehy, 
At Home with Children (New Yorki Henry Holt & Co., 19^3), 
p. 149.
^Fridman, "The Newborn," pp. 26?-68.
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of tempos; this often appears at the preschool age."^°
One of the earliest studies using subjects ages 
three through five was by Heinlein. He tested a child's 
imitative response to music by having him march to music 
played by a player piano. Data showed that the subjects 
were able to keep time better to faster music than to 
slower music. Various meters or musical patterns made 
little difference to the accuracy of the response. A 
high correlation existed between rhythmic ability and 
singing ability.^
Vance and Grandprey conducted a study using thirty- 
one nursery school children. They asked each child to 
imitate a rhythmic pattern on a triangle after hearing 
the teacher play it. Findings showed that the subjects 
were able to reproduce patterns in which quarter notes 
preceded half notes better than in patterns in the 
reverse order. Correlation between rhythm and age was
62at the .37 level of significance for preschool children.
Hissem's experiment involved subjects ages twenty- 
one through fifty-four months. After teaching the
^°Harold M. Williams, Bulletin of the State 
University of Iowa, Child Welfare Pamphlets, no. 29 
(Iowa City, lowas University of Iowa, 1933)* P» 8.
^Christian Paul Heinlein, "A New Method of 
Studying the Rhythmic Responses of Children Together 
with an Evaluation of the Method of Simple Observation," 
Journal of Genetic Psychology 36 (June 1929):205-28.
^Thomas f , Vance and Medora B. Grandprey,
"Objective Methods of Ranking Nursery School Children 
on Certain Aspects of Musical Capacity," Journal of 
Educational Psychology 22 (November 1931)*5 6 3 .
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children for ten to twenty sessions, depending on age, 
Hissem found that both pitch and rhythmic accuracy 
improved.^
Jersild and Bienstock completed an investigation 
using children ages two through five. They measured 
the ability of the subjects to clap or walk to the beat. 
According to the findings, rhythmic response to a 
pulse was a function of maturity.^
Jersild also did research on tempo. He found 
that children's scores varied, a great deal depending 
upon tempo. Subjects scored lowest on their ability to 
keep time to music when the tempo was M.M. 76 and 
highest when the tempo was M.M, 186. Even though 
varying meters were used (3/^» 2/4, and 4/4), the child­
ren responded as well to one as to another.^
Another study by Leibold involved physical 
response of children ages three to six to the metronome. 
Results indicated that the three-year-old responded with 
gross body movement to the beat of a metronome, making
^Hissem, "New Approach to Music," pp. 308-11.
^Art h u r  T. Jersild and Sylvia F. Bienstock, 
Development of Rhythm in Young Children, Child Develop- 
ment Monographs, no. 22 (New Yorki Teachers College, 
Columbia University, 1935)* PP* 87-93*
^ A r t h u r  T. Jersild, "Music," Child Development 
and the Curriculum, in Thirty-eighth Yearbook of the 
National Society for the Study of Education, pt. 1 
(Bloomington, 111.: Public School Publishing Co., 1939), 
p. 140,
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little effort to adapt his motor response to the rhythm. 
Ability to respond increased with a g e . ^
Christianson also completed a study on movement.
In a two-year experiment involving children ages two 
through six, she measured physical response in the areas 
of dance and dramatic expression, emotional and social 
response to a musical stimulus, and rhythmic synchroni­
zation with a piece of music. Subjects made higher 
scores in all of these categories as they grew older.^ 
Moorhead and Pond analyzed rhythmic patterns of 
children's chants. They found that in most spontaneous 
singing of the simplest chants the notes were of equal 
duration. As the child grew older, he developed certain 
rhythmic patterns which he repeated frequently. The 
rhythmic sequence identified as the most characteristic 
of children's chant was J J J J  i . Research also in­
dicated that when a subject accompanied his own singing
with an instrument, he played in one tempo and sang in
68another.
Alford verified several of these findings. He
^Leibold, "Child and Metronome," Psychological 
Abstracts 11 (1937)‘219.
^ H e l e n  Christianson, Bodily Rhythmic Movements 
of Young Children in Relation to Rhythm m  Music, 
Contributions to Education, no. 736 (New York 1 Bureau 
of Publications, Teachers College, Columbia University,
1938), pp. 30-32.
^Moorhead and Pond, Music of Young Children,
2:13-15.
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found that the majority of rhythmic patterns expressed 
during the free play of preschool children was of notes 
of equal duration, and that older subjects performed 
more complex rhythms than did younger ones. Results 
showed that the median tempo of patterns involving notes 
of unequal duration was less than in patterns involving 
equal note values. In the majority of cases, these 
vocalizations were legato, lacking a strong accent.
McDowell developed a test for measuring the rhyth­
mic ability of four-year-olds. His research showed the 
following results:
1. A training period of one month did not significantly 
aid. subjects in improving their test scores. Longer 
sessions might show different results
2. Sex was not a factor in test performance
3. Subjects could better identify a difference in tempi 
if the slower tempo was presented first
4. The faster the metronome marking between M.M. 60 
and M.M. 132, the easier it was for a child to 
reproduce accurately a stimulus pattern
5. There was little significant difference between 
performance and age within the four-year-old group 
or between children ages four and f i v e . 70
Miscellaneous Studies 
There are a few other studies dealing with various
^Alford, "Emergence and Development," pp. 168-69.
^McDowell, "Development and Implementation," 
pp. 89-93.
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aspects of the musical education of preschool children. 
Several involve the process of aural discrimination. One 
experiment shows that three-year-olds are quite capable of 
learning to recognize and distinguish compositions quick­
ly by the aural process. They can deal with rather 
sophisticated musical concepts at an early age; therefore, 
they probably do not need a readiness program. Children 
who are taught music discriminations increase their 
attention spans and listening times to these selections. 
The "amount of teacher approval received by a music
student determines the extent of the student's free
71operant listening to the music taught."
Fullard also investigated aural discrimination.
Through the use of operant conditioning, he found that
preschool children can be taught to identify and recog-
72nize the sounds of various orchestral instruments.
Another experiment concluded that listening to classical
7'music aids in the overall development of auditory skills. 
Several studies involved the development of a music
71 . . . .  Greer, Dorrow, and Hanser, "Music Discrimination
Training," pp. 31» ^2.
7 2 Fullard, "Operant Training," p. 209.
^ J o r j a  Turnipseed, Anne Thompson, and Nan Kennedy, 
"Effect of Participating in a Structured Classical^Music_ 
Education Program on the Development of Auditory Discrimi­
nation Skills in PreSchool Children," paper presented at 
meeting of the Mid-South Educational Research Conference, 
New Orleans, La., November 1974.
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oh, 75curriculum. Adkins and Greenberg structured programs
for disadvantaged preschool children. Their research
identified much about the singing process of young
children. Thomas developed a method manual for use with
babies and for children through age five."^ The
Manhattanville Music Curriculum Program also produced
a thorough curriculum guide giving numerous lesson plans 
77which could prove invaluable.
Other researchers completed experiments dealing 
with home environment and musicality. Kirkpatrick 
found that there was a strong relationship between 
home musical environment and singing ability of prekin­
dergarten children.^ Jenkins also found that musical 
background was of the utmost importance in investigating 
the relationship between the musical development of 
two-and-three-year-old girls and the maternal parents'
Oh,Adkins et al, Music for Preschool.
^ M a r v i n  Greenberg, "A Preliminary Report of the 
Effectiveness of a Preschool Music Curriculum with Pre­
school Head Start Children,” Council for Research in 
Music Education, no. 29 (1972), pp.
^Pheroba Ann Thomas, "Music with the Preschool 
Child: A Manual of Methods for Music with Preschoolers, 
Babies Through Kindergartners, For Early Childhood Teachers 
and Administrators" (Ed.D. dissertation, New Orleans 
Baptist Theological Seminary, 1975)*
^Biasini, Thomas, and Pogonowski, MMCP 
Interaction.
^ Kirkpatrick, "Home Musical Environment," p. 886.
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79musical experiences.
Moore conducted a study using five-year-old 
children. She found the following phenomena:
1. Both rhythm and pitch responses correlate with 
environmental variables. These include family 
participation in musical activities, going to 
concerts, playing instruments, and having parents 
who sing with their children
2. Sex has little significant relationship to per­
formance within the areas
3. Socio-economic status is an indication of range 
and pitch accuracy®0
Sergeant and Thatcher completed an intensive
study on the relationship of background, intelligence,
and musicality. Results showed the following:
Music, as a form of behaviour, appears to be more 
characteristic of higher socio/cultural and 
economic groups than of groups lower on these scales. 
Inevitably, therefore, the home musical environment 
enjoyed by a child is allied to the socio-economic 
circumstances in which he was raised. The child 
from the favoured background (both socio-economically 
and musically) is thus more likely to develop high 
levels of musical ability. . . . Intelligence also 
has direct associations with the socio-economic 
background of the home. . . .  It may be concluded
^Jeanette Marion Davis Jenkins, "The Relationship 
Between Maternal Parents’ Musical Experience and the 
Musical Development of Two-and Three-Year-Old Girls," 
Dissertation Abstracts 37 (May 1977):7015-A.
®°Dorothy Louise Moore, "A Study of Pitch and. 
Rhythm Responses of Five-Year-Old Children in Relation 
to their Early Musical Experiences" (Ph.D. dissertation, 
Florida State University, 197^)» pp« 51— 53•
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that musical abilities are the result of interplay 
between an intelligently developing organism with 
appropriate environmental stimulation.-1
Another area involving musicality in preschool 
children deals with the development of concepts. Several 
recent studies are of great importance. These include 
those by Hickman, Sergeant, Young, and Zimmerman.®2
Several other significant investigations related 
to the field of preschool music were perused. In 
1935» Colby completed research on teaching three-and- 
four-year-old children to reproduce melodies by play­
ing a tin fife. Results indicated that there were some 
possibilities for instrumental training at this age.®^ 
Van Zee conducted an experiment on the responses 
of five-year-olds to musical terminology and stimuli. 
Findings showed that verbal expression does not always 
develop simultaneously with perception and understanding.
^•Desmond Sergeant and Gillian Thatcher, "Intelli­
gence, Social Status, and Musical Abilities," Psychology 
of Music 2 (197*0:55-56.
®2A. Hickman, "Musical Concept Formation" (Ph.D. 
dissertation, Manchester University, 1968); Desmond 
Sergeant, "The Formation of Musical Concepts," The Link 
70 (1970):7-20; W. T. Young, "Musical Development in 
Preschool Disadvantaged Children," Journal of Research 
in Music Education 22 (Fall 197*0 :155-69; Marilyn 
Pflederer Zimmerman and Lee Sechrest, How Children 
Conceptually Organize Musical Sounds, Cooperative 
Research Project no. 5-0256 (Washington, D.C.s Department 
of Health, Education, and Welfare, 1968).
®^Martha Guernsey Colby, "Instrumental Reproduc­
tion of Melody by Pre-School Children," Journal of 
Genetic Psychology *4-7 (December 1935) :*H*r, *<-29.
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Therefore, subjects were better in demonstrating compre­
hension of duration of pitches and of rhythmic patterns
34than they were in describing them verbally.
Schuckert and McDonald attempted to modify musical
preferences of children ages four through six. They
found that repeated exposure to music which a subject
did not like would not significantly affect a change
in his preference. Although shifts were not significant,
almost one-half of the children expressed a preference
change in the expected direction. Girls shifted twice 
85as fast as boys.
An interesting study completed by Hawn involves 
the implications of Piaget's theory of play for the 
preschool music curriculum. During the ages of three 
through five, the primary source of musical activity 
is symbolic play. Hawn demonstrates how Piaget's play 
theory can become the foundation for a preschool music 
program. He says that "music education can be more 
profitably undertaken during the preschool years if the 
normal play habits of the preschool years form the 
basis for the child's musical encounters."
_
Norma Van Zee, "Responses of Kindergarten 
Children to Musical Stimuli and Terminology," Journal 
of Research in Music Education 24 (Spring 1976)s20-21.
®^Schuckert and McDonald, "Musical Preferences," 
pp. 40-43.
86Charles Michael Hawn, "Implications and Adapta­
tions of Piaget's Theory of Play for the Preschool Music 
Curriculum," Dissertation Abstracts 36 (May 19?6):7263A.
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Two other studies which are vital to the field of 
early childhood music are those by Greenberg®"'7 and 
Zimmerman.®^ Both present a summary of research done 
in the area. Zimmerman's is more succinct while 
Greenberg's includes more details and recommendations 
for further study.
®^Greenberg, "Research."
®®Marilyn P. Zimmerman, "Research in Music Educa­
tion with Young Children," Missouri Journal of Research 
in Music Education 3 (1975) s^-50.
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CHAPTER III
PROCEDURES USED IN THE STUDY 
The subjects used in this experiment were sixty 
three-year-old children who attended the Kiddie Korner 
Day Schools, Inc., in Charlotte, North Carolina, during 
January through March, 1978. There were thirty boys 
and thirty girls, ten of each sex in each of three groups-- 
Groups A, B, and C. Criteria for selection were age 
and sex. Forty-nine subjects were white while eleven 
were black. Socio-economic backgrounds were cross- 
cultural. The examiner checked medical records to 
verify that none of the children had hearing defects 
and contacted the parents of each child for written 
permission for their child to participate in the project 
(see appendix I). In addition, the Louisiana State 
University Committee on the Use of Humans and Animals 
as Research Subjects required the parents to sign 
another permission form (see appendix II). This commit­
tee also approved the prospectus for this investigation.
A copy of the approval sheet is found in appendix III.
Before the experiment began, the subjects in each 
classroom were observed for three one-hour sessions.
This time was utilized as a period for the children to 
5^
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become acquainted with the examiner, helping them to 
feel comfortable with a new person in the classroom.
This process was employed as a necessary prelude to 
working with young children.
Then, each group was taught three songs over a
period of a week. These songs were "The Old Brass Wagon,
2 1 "Ten Green Bottles," and "Head and S h o u l d e r s . T h e
examiner felt that it was paramount to sing with the
students prior to testing them.
Each subject subsequently experienced six testing
situations, each conducted on an individual basis between
the examiner and the subject. Within each situation,
the order in which the subjects were tested was random.
Three tests occurred during morning hours, 9 A.M. to
11 A.M., and three occurred during the afternoon hours
between 1 P.M. and 3 P.M.
Test I, which was conducted on January 26-27, 1978,
was a preliminary test involving the child's ability
to reproduce various sounds and pitches. The examiner
recorded each child's responses for later evaluation on
^Robert E. Kersey, ed., "Old Brass Wagon," Just 
Five (Melville, N.Y.j Belwin Mills Publishing Corp.,
197?). p. 7.
2"Ten Green Bottles," Growing with Music, no. 2 
(Englewood Cliffs, N.J.: Prentice-Hall, 19^£), p. 125.
*5̂Avon Gillespie, ed., "Head and Shoulders," Zing, 
Zing, Zing (Melville, N.Y.: Belwin Mills Publishing Corp., 
197^) .p. 6.
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a Sony TC-788-^ reel-to-reel tape recorder using a Sony 
ECM 250 microphone. The subjects were unaware of the 
presence of the testing devices.
Testing took place in a quiet, small observation 
room in each of three Kiddie Korner Schools. The 
examiner and the child each sat in a small chair, facing 
each other, approximately three feet apart. The exam­
iner tried to make the subject feel comfortable and 
maintained eye contact with the subject as much as possi­
ble.
First, the examiner asked each subject to make 
a series of sounds in order to make the child feel at 
ease with vocal responses. The particular sounds were 
chosen by the examiner because they were familiar sounds, 
which could be accompanied by facial expression, and 
because of their various qualities. Three sounds were 
composed of the interval of the minor third, and three 
were spoken with vocal inflections. Two involved re­
peated notes (one being high while the other was low), 
and two others were glissandos (one ascending and one 
descending). (See results for specification of sounds.) 
The sounds, which included tones within the extended 
range as well as within the practical range, werei 
fire engine, drum, rooster, donkey, ghost, kitten, 
cuckoo, Indian, cow, and door bell.
The examiner asked the child to make the sound
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immediately following her initial sound saying, "I am 
going to make some sounds, and I want you to try to 
sound just like me." The examiner then produced the 
sound, using the pitch pipe, and the subject imitated it. 
After listening to the tape of the responses at a later 
date, the examiner rated the subject's ability to reproduce 
accurately the sounds.
Then the second phase of Test I, Pitch Matching, 
was begun. Once again, each subject was told to listen 
to a sound and to try to make another sound just like it. 
First, c^ was sounded on a pitch pipe, the Master Key 
Chromatic Pitch Instrument. Then, the tone was sung on 
the syllable la by the examiner, and the subject was 
expected to reproduce it immediately. (The syllables 
do, re, mi were not used because some children had dif­
ficulty pronouncing them when they were used in singing 
situations prior to the testing period.)
The same process continued using all the tones of 
1 2the C scale from c_ to c_. After these tones were com­
pleted, the examiner returned once more to c£ and 
reproduced c1 , b, a, and g. The starting point was c1 
because it was found to be the lowest note of the practical 
range by the majority of research surveyed in chapter II.
Each child was given five seconds to respond to a 
sound or to a pitch. If he responded the first time, he 
was given the second sound immediately, without any
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verbalization. If he did not respond, he was given up to 
two more chances per tone, using the same method of pre­
sentation as on the first tone. If, after three chances, 
he did not respond, he was given a score of 0 and was 
presented with the next stimulus. These data were 
recorded for later evaluation.
Test I was utilized as a means of acquainting the 
subjects with testing procedures and of aiding them in 
feeling comfortable using their voices. It was not 
viewed by the examiner as an accurate assessment of range 
because some children at age three are incapable of 
matching pitches. Although the findings are not para­
mount to this study, they do provide additional helpful 
information.
Test II was given on February 6-7, 1978. Each 
subject was asked to sing one song which he liked best 
out of all the songs he knew. He was told that he would 
be recorded and that he could hear himself afterward, 
if he liked..
The test administrator gave the subject one minute 
to think of a song. If, at that time, he was unable to 
think of one, he received several suggestions from the 
examiner. The examiner talked with the children's 
teachers to identify songs which the children knew from 
classroom experience. Suggested songs came from this 
repertoire as well as from other well-known children’s
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songs.
After the child sang his first song, the examiner 
requested that he sing another. Once again, he was free 
to choose any song he liked. If the subject failed to 
make a decision, the examiner gave suggestions until 
a suitable song was found. If, after five suggestions, 
the student did not respond, the examiner recorded a 
score of 0. At no time did the subject receive any 
help other than suggested titles and words of encourage­
ment.
All subjects were tested in the same observation 








Test III was conducted on January 3°-31» 1978. Each 
subject was placed once again in the same room used in 
the other tests. This room was used because it had a 
window--a useful tool so that the examiner could be sure 
that the subject did not get hurt. This type of room 
was also beneficial in helping the administrator make 
additional observations regarding behavior.
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The subject was told that the examiner would leave 
the room and that he could do whatever he wanted whether 
it was play, talk, or make sounds. It was felt that it 
was necessary to clarify to the subject that he did not 
have to remain quiet because of behavior rules set up by 
the nursery. Toys, building blocks, and plastic people 
and animals were placed in the room beforehand. These 
specific toys were selected because the classroom teachers 
indicated them to be among the children's favorites. The 
subject then was left alone in the room for five minutes 
with a tape recorder which could not be seen.
The purpose of this test was to identify sounds 
that children make during unstructured play, particularly 
musical sounds. The examiner subsequently analyzed these 




b . Note values
5. Intervallic content
6. Performance style
7. Content of vocalizations
8. Mean range compared with that of Test II
Test IV occurred on February 1-2, 1973. It was an 
exact replication of Test III except that there was a 
recording by a lyric soprano played while the subject was
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in the room. The subject was unable to see the source of 
the sound— another Sony tape recorder. The recording, 
which was sung by a college voice major, was of "Behold 
a Silly Tender Babe."
Ifn-lqfi j|jnf
Fig. 1. "Behold a Silly Tender Babe." Used by 
permission of Penguin Books.
The vocalist sang the song repeatedly for five 
minutes on the syllable la. The examiner felt that 
the use of syllables rather than words was necessary 
so that music--not words— would be the stimulus. One 
reason that this song was chosen was because it is in 
duple meter. In a book on music for the young child,
Hye stressed that duple meter, whether single or com­
pound, is relatively easy for children to imitate.^
^Poston, Penguin Book, pp. 58-59.
^Nye, Young Children, p. 6l.
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The examiner transposed this song from its original
key of G to Bb . The key of Bb was chosen because it
1 ?placed the range of the song from f__ to The purpose
of using a stimulus which was performed in a key so that 
most of the notes fell outside the practical range of 
the three-year-old was to investigate whether the subject 
would attempt to imitate higher sounds and to compare 
these sounds with those made in Test III. (Practical 
range was based on data in chapter II.)
All data were recorded for later evaluation. The 




k .  Content of vocalizations
5. Note values
6. Mean range compared v/ith those of Tests II and III
Test V took place on February 8-9. 19?8. It was a
replication of Test IV, except that the vocal stimulus 
was different. This time the recording was part of a 
song entitled "Leaping and Dancing"^ (see fig. 2 on 
next page). It was performed by a basso cantante who 
was a college music major. The purpose of using dif­
ferent songs was so that the subject would not become 
familiar with the song during Test IV and, therefore,
^Poston, Penguin Book, pp. 66-67.
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respond to it more readily in Test V. The examiner 
matched the songs as closely as possible regarding 
tonality, length, range, meter, tempo, relative note 
values, rhythm, and melodic contour. This song
Fig. 2, "Leaping and Dancing." Used by permission 
of Penguin Books.
The purpose of using the male vocal stimulus was 
to investigate whether the subjects would try to imitate 
lower sounds, thus extending their practical range. The 
examiner used the key of Bb for this song, placing the 
range from B^ to b^. The same setting for testing and 
the same methods of evaluation were used in both 
Tests II and IV, measuring identical phenomena. The 
findings regarding range were compared with the results
was transposed to the key of Bb and was sung on the 
syllable la.
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of the previous tests.
Test VI involved, the training of three groups of 
children, each composed of ten girls and ten boys.
Group A was the control group while Groups E and C were 
the experimental groups. The examiner taught each group 
four songs, spending a total of fifteen minutes a day 
for two weeks. The dates for these training sessions 
were February 13-17 and February 20-24, 1978. The four 
songs were "Johnny's Jeans," "The Old Gray Horse," "The 
Cat Who Wore a Hat," and "Susan Brown."
r ~ ^ — i = t ~ n  n - t ---- i---- H ----5---
v f  *  y  j  )  j
^John-ny wears a
H?---------------------r/  b i ■ -j— i - h —
pair of jeans ar
j ~ l  n




1 J ..H  J-- 3— J-J—
Lin-da wears a li
y  . . .. .
J '  J  P S  ..
t-tle hat and
~ f — f ---  r  *




s  *  *
< r u  u  ■-
JLis-ten how the <
K  i =?— r=i—
t  ^ 1 C f -
wind blows, lists
j— ^ j'j






h— HIJ  -J-'. J -  J  J  J — — J- 4 — HI
-yjohn-ny wears a pair of jeans and they are blue.
Fig. 3. Song 1. "Johnny's Jeans." Louise MacBride, 
Growing with Music, no. 1 (Englewood Cliffs, N.J.: 
Prentice-Hall, 19^3)» P» 4. Used by permission of 
Prentice-Hall.
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---i— i--- j— F 4 - | | | |  "—1---- 1-----1---- F=i—
4 ---j— J---J - J - J — — t -— J— J-----—j---J----J-------j—
^ — J ---------------
Fed my horse in a pop-lar trough,
- J ------------- >—^—
Fed my horse in a
/---- - ------------ ---1— 1— n——1-1--1 -̂49-1-f-1- J -j J J y J =
0» ' i ~
?op-lar trough, F
L-V--- -̂--
ed my horse in a pop-lar trough, And
-f— i— 1— I—r— -1--k—;-----14£).j—J—J—1— 1 1 1 ==~ i--r-4-1---
there he caught t
* *  J . ^
he whooping cough.
— y—y— -A— *
Koy ma-lin-go
-̂T—1---- — K—3 j.i— Tt " = £ = — 1-- ] --1-[— = ;
* -©■
kil-ko, kil-ko, Koy ma-lin-go, Kil-ko kee.
Fig. 4. Song 2. "The Cld Gray Horse." This 
Is Music, kindergarten ed. (Boston: Allyn & Bacon,
1965) . p. 21. Melody and words are in public domain.
2-1 0 . TV- n  n ;"J Pj |O b t j
Oh, (
— J— J— — >
ance there wai5 a
J- ) . .
cat, Who al-•ways wore a
|>J. J i T J  q  ^
hat. He al-ways wore a hat. Can you im-a-gine
^ --- 1---/ U/>> Jt
that?
Fig. 5. Song 3* "The Cat Who Wore a Hat." 
Judy Rector, This Is Music, kindergarten ed. (Boston: 
Allyn & Bacon, 1965), p. Z h .  Used by permission of 
Judy Rector Rodger.
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1— -̂--------— r  1 1 —
--— . ,t t  J I J J JA3 *+• *  J J *  * d J7 ~ T  J J
Choose your part-ner as we go round.
f n
Choose your part-ner as we go round,
Choose your part-ner as we go round, And
h — ^  / — j 1 -1--
Hi b f  f  J d =y ---------------
I'll take Su-san Brown.
Fig, 6, Song A, "Susan Brown." Growing: with 
Music, no. 2 (Englewood Cliffs, N.J. j Prentice-Hall,
1966), p„ 15. Melody and words are in public domain.
These songs embodied several characteristics 
which were important to the study. First of all, they 
were unknown to the subjects, and they presented 
numerous possibilities for enhancement through other 
activities. All of the songs were in simple duple meter. 
Most of the melodic movement was step-wise or used the 
interval of the third. The range was narrow, Bongs 1 
and 3 having a range of a minor seventh, Song ^ having 
a range of a minor sixth, and Song 2 having a range of a 
major sixth. The rhythm was uncomplicated. It was
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felt that the subjects could, easily learn these songs 
given exposure to them for ten training sessions.
In order to keep the interest of the children, 
the examiner varied the order and method of presenta­
tion of the songs each day. Learning activities al­
ternated between large group singing and small group 
or individual singing. Rhythm instruments, finger plays, 
and movement were included to help the subjects remem­
ber the songs. All singing was a cappella with the 
examiner, who is a soprano, singing with the children 
until they were able to sing alone.
The only variable was the key in which the songs 
were presented. The examiner, using a pitch pipe, 
pitched the songs for Group A in a different major key 
each day. The ten keys, which were chosen by a random 
process, were A, A*5, B, B*3, C, D, E*5, E, F, and G*3.
In contrast, Group B learned the four songs in 
the same four keys each day. In order to ascertain what 
key was appropriate for each song, the examiner consulted 
results of previous tests regarding practical range. The 
songs for Group B were pitched to make use of notes which
were in the upper part of the practical range, f^, and
1 1 ? 2 a , and which extended beyond it somewhat— hr, c_S and d_.
Group B learned the songs in the following keyss Song 1 in
F, Song 2 in D, Song 3 in Eb , and Song 4 in F.
Group C, however, learned all the songs in B*3, a 
lower key. The examiner chose this key to utilize the
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lower tones. These included a, b^, and b. The examiner 
realized that it was more difficult to expect a subject 
to explore his lower range because all of these songs 
either start on the tonic or make frequent use of it. 
Therefore, if the child were uncomfortable with lower 
tones, he would merely begin the song on a higher tone.
After the training sessions were completed, the 
examiner tested each subject individually. Each child 
was asked to sing the four songs, choosing his own 
starting tone and key. The purpose of this test was to 
investigate whether training the children in either a 
high or a low key would influence their responses—  
thus, whether range could be affected by training.
The examiner taped the testing for future evalua­





5. Mean range of the songs in each group compared with 
that of Test II
6. Mean range comparisons among Groups A, B, and C
In order to validate the judgments of the examiner, 
two other musicians were asked to listen to ten percent 
of the data recorded for each test. These musicians were 
requested to evaluate the data independently of the 
investigator, using the same method of scoring. Findings
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regarding percent of agreement among the evaluators are 
presented in chapter IV.
Twelve null hypotheses were tested for level of 
significance. Acceptable scores included those which 
were significant at or beyond the .05 level. The 
examiner employed a two-factor analysis of variance 
(test number and sex) using an F ratio to evaluate all 
of the following hypotheses:
1. There will be no significant difference between the
mean vocal range of the subjects in a structured
situation (Test II) and in an unstructured situation 
with no musical stimulus (Test III)
2. There will be no significant difference between the
mean vocal range of the subjects in a structured 
situation (Test II) and in an unstructured situation 
with a female vocal stimulus (Test IV)
3. There will be no significant difference between the
mean vocal range of the subjects in a structured 
situation (Test II) and in an unstructured situation 
with a male vocal stimulus (Test V)
4. There will be no significant difference between the 
mean vocal range of the subjects in an unstructured 
situation with no musical stimulus (Test III) and 
in an unstructured situation with a female vocal 
stimulus (Test IV)
5. There will be no significant difference between the 
mean vocal range of the subjects in an unstructured 
situation with no musical stimulus (Test III) and
in an unstructured situation with a male vocal stim­
ulus (Test V)
6. There will be no significant difference between the 
mean vocal range of the subjects in an unstructured 
situation with a female vocal stimulus (Test IV) 
and in an unstructured situation with a male vocal 
stimulus (Test V)
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7. There will be no significant difference between
the mean vocal range of the subjects in a structured 
situation (Test II) and in the control group (Group A)
8 . There will be no significant difference between the 
mean vocal range of the subjects in a structured 
situation (Test II) and in the experimental
group I (Group 3)
9. There will be no significant difference between the
mean vocal range of the subjects in a structured
situation (Test II) and in the experimental group 
II (Group C)
10. There will be no significant difference between the 
mean vocal range of the subjects in the control
?roup (Group A) and in the experimental group I Group B)
11. There will be no significant difference between the 
mean vocal range of the subjects in the control
?roup (Group A) and in the experimental group II Group C)
12. There will be no significant difference between the
mean vocal range of the subjects in the experimental
group I (Group A) and in the experimental group II 
(Group C)
Findings of all the tests are included in the 
following chapter.
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PRESENTATION AND EVALUATION OF THE DATA
Systems of Scoring 
In order to understand the data, it is necessary 
to define several terms and to investigate the system 
of scoring used for each test. Prior to each table of 
results, the examiner presents observations and com­
ments which will facilitate comprehension of the findings.
Throughout the research, individual subjects are 
designated by two letters and one number. The first 
letter is either A, B, or C, classifying the subject 
into one of three groups. The second letter is either 
M or F, signifying sex. The number is a constant 
number between one and ten, indicating a means of identi­
fication within each group and sex. Each subject has 
the same classification for each test (e.g., BF2).
Mean range was determined by finding the average 
low note and the average high note. The spread between 
the low and the high was considered the range. Analysis 
of variance using the F value was employed, and both 
test number and sex were used as variables. The degree 
of interaction between the factors was also recorded.
71
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When referring to mean scores for range or key, a plus 
sign ( + ) after the letter indicated that the mean was 
more than halfway between one note and the next (e.g., 
b4- indicates that the mean score was more than halfway 
between b and c*).
When evaluating the data, only the scores of the 
subjects who responded were computed.. If a subject did 
not respond, he was given a score of zero. Zero scores 
were not included in the mean computations, however, 
because they did not give an accurate reflection of 
mean responses. In the tests involving spontaneous 
vocalizations, inclusion of zero response scores in the 
means would have yielded very low scores.
Because most evaluations were aural, the examiner 
asked two other qualified musicians to listen to ten 
percent of the responses on each test. All evaluators 
used the same piano, which was tuned to A 440, as their 
reference. The scores compiled by the judges were 
correlated with that of the examiner using the t- 
distribution. The correlation between the examiner and 
Judge I was .77 and between the examiner and Judge II 
was .98. Both scores were significant at or beyond the 
.05 level of significance.
General Results 
All sixty subjects were three years old. The 
mean age was three years and five months.
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TABLE 3 
MEAN AGE OF SUBJECTS
Population Years Months




Test I, which measured a subject's ability to match 
various sounds and pitches, was administered as a means of 
acquainting the subject with testing procedures and of 
helping him feel comfortable utilizing his vocal capa­
bilities, Even though the results are presented here, 
they are not conclusive. The examiner asked each subject 
to reproduce various sounds on pitch. Because some 
three-year-olds are unable to match pitches, the test 
does not provide an accurate account of pitch or range.
The findings are presented here, however, because they 
do provide some interesting observations.
The first part of Test I involved matching ten 
sounds which were chosen by the examiner. The sounds 
were: fire engine, drum, rooster, donkey, ghost, kitten, 
cuckoo, Indian, cow, and doorbell. Sounds that were 
reproduced most accurately were the doorbell and the 
donkey, both of which were the interval of a minor
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
74
third. The Indian sound had the lowest mean, probably 
because the subject had to use his hand, an activity 
involving coordination, to help make the sound. There 
were fewer responses to the fire engine sound than to 
the others, presumably because it was the first task given. 
The system of scoring was as follows:
0— The subject made no response
1— The subject tried to reproduce the sound but was grossly 
inaccurate regarding range and/or melodic direction
2— The subject made a fair approximation of the sound
3— The subject matched the sound accurately
TABLE 4











4? 1.9 Descending glissando beginning on f2 , 
on nyur
Drum 53 2.0 Repeated note, d1 , on bum
Rooster 48 2.0 Cock-a-doodle-doo, 
spoken with vocal 
inflection
Donkey 55 2.1 Hee-haw on minor 
3 r d ,  ft-dl
Ghost 54 1.9 Ascending glissando 
on oo, beginning on 
cl
Kitten 56 2.0 Meow, spoken with 
vocal inflection











Cuckoo 56 2.0 Cuckoo on minor 
3rd, gl-el
Indian 51 1.8 Repeated note, c£, on w oo, 
moving hand 
over mouth
Cow 54 1.9 Moo, with vocal 
inflection
Doorbell 55 2.2 Ding dong on mi­nor 3rd., d.l-b
The second part of Test I dealt with pitch 
matching. The tones which were produced with the 
greatest accuracy were c^, d*_, and b, in that order.
It is interesting to note here that c£ was the first 
tone which the subjects were asked to match. In 
contrast to the first sound given (on which the subjects 
scored the lowest), subjects scored highest on the first 
tone. This phenomenon may be due to the fact that the 
subjects were accustomed to the testing procedure at 
this point and that ĉ _ usually falls within the range of 
most three-year-olds.
The system of scoring was as follows:
0— The subject made no response
1— The subject tried to match the pitch but was more
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than a whole step off
2— The subject was a whole step or less off pitch
3— The subject accurately matched the pitch
The range in which the subjects scored 2 or better 
was from a to e^. This observation will be compared 
with the results of the other tests involving range.
TABLE 5
MEAN SCORES ON MATCHING PITCHES









a1 58 1. ̂ 3
kl 58 1. 3^
£ 58 1.26
Test II— Structured Situation 
In Test II, the subjects were asked to sing two of 
their favorite songs. In addition to data on range, data
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regarding key, tempo, pitch accuracy, and rhythmic 
accuracy were recorded. There were 114 responses out 
of a possible 120.
The mean range of Test II was designated as the 
practical vocal range of three-year-old children. This 
range, which was tested in a structured situation in 
which the subjects were free to choose their songs and 
pitches, was utilized as a standard against which other 
results were compared.
Although the results of Test I were not considered 
conclusive and were not statistically compared with 
those of the other tests, it is interesting to note that 
the range found in Test I was a-e^ compared with b*3 
in Test II. Mean tempo was M.M. 133.
Findings regarding pitch and rhythm showed that 
subjects scored much higher on rhythmic accuracy. Most 
subjects had an accurate approximation of rhythm, whereas 
few subjects reproduced accurate pitches and intervals. 
Children who chose only a short fragment of a song scored 
higher on pitch accuracy than those who chose a longer 
one. Also, subjects who chose a simpler song with fewer 
tones (e.g., pentatonic) made higher scores on pitch 
accuracy than those who sang complex songs with more 
than five tones.
The system of scoring for pitch accuracy was:
1--Monotone
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2— More than one pitch but little resemblance to melody
3— Approximately one-half of the pitches were correct
4— More than one-half of the pitches were correct, and 
the general melodic contour was accurate
5— Accurate pitches and intervals
The system of scoring for rhythmic accuracy wass
1— Most or all of the rhythm was incorrect
2—-Approximately one-half of the rhythm was correct
3— Rhythmic approximation was accurate
TABLE 6 
MEAN SCORES ON TEST II
Factor Mean




Regarding key, the largest percentage of songs 
were sung in The keys of A and B were also prom­
inent. One of the selections, "Jesus Loves Me," is 
pentatonic. The tabulations for this song are listed 
under the note on which the pentatonic scale began.
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TABLE 7
DISTRIBUTION OF TONIC NOTES IN TEST II













A list of songs that the children chose to sing is
included in table 8 . Out of the 114 responses, 54 of
the songs were chosen by the subjects. In the remain­
ing instances, the examiner had to suggest song titles 
because the subjects did not indicate any song which 
they wanted to sing. Many subjects made the same
selections, however. Only seventeen different
songs were chosen.
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It is interesting to note that sixteen of the 
seventeen songs were songs taught in nursery school.
"You Are My Sunshine" was the only song chosen which 
was learned at home. The selection of several 
Christmas songs was probably due to the fact that the 





The ABC Song 17
Jesus Loves Me 7
Bingo 5
Jingle Bells ir
Mary Had a Little Lamb 3
Santa Claus Is Coming to Town 2
Itsy Bitsy Spider 2
Frosty the Snowman 2
I've Been Viorking on the Railroad 2
Freres Jacques 2
Twinkle, Twinkle Little Star 2
Old MacDonald Had a Farm 1
You Are My Sunshine 1
Here Comes Santa Claus 1




Little Bunny Foofoo 1
Yankee Doodle 1
Rudolph, the Red-Nosed Reindeer 1
Another observation made during Test II concerned 
movement. Six out of the sixty subjects accompanied 
their singing with some type of body movement. In all 
cases, the movement was an attempt to keep the pulse of 
the music.
Test III— Unstructured Situation 
Test III involved the identification of the mean 
vocal range in an unstructured situation while the 
children were engaged in free play. Twenty-one sub­
jects responded with forty-one examples of singing.
One other subject talked but did not sing. Two subjects 
did not play with the toys which were provided. One 
would not stay in the room, and one did not want the 
door closed (due presumably to having been abandoned 
as a child).
As reported in chapter II, most studies show
that range is higher when measured in an unstructured
2situation, often extending up to d_. Findings in
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Test III, however, indicate that the range is extended 
very little in such situations (c1-gbl ). Instead, it 
remains close to the practical range found in Test II 
(bb*-gb l ). The range results are compared statistically 
with those of the other tests below in this chapter.
In addition, mean tempo is somewhat slower (M .r.". 118 
versus I/i.M. 133) than in Test II.
Besides range and tempo, several other character­
istics of the vocalizations were investigated.. 
Approximately sixty-one percent of the responses were 
in only notes of equal value. The remainder were 
composed of notes of both equal and unequal value.
The intervallic content consisted of some examples 
that contained only one type of interval (e.g., perfect 
fourths) and of some examples that contained a mixture 
of intervals. The largest grouping was composed of a 
combination of seconds (major and minor), thirds 
(major and minor), and other intervals (twenty-nine 
percent). The next largest group was composed of only 
seconds and thirds. (See table 9 for these results.) 
There was an even distribution of the use of major 
thirds and minor thirds, most of the major thirds 
occurring in examples with words (e.g., songs) and 
most of the minor thirds occurring in examples which 
used nonsense syllables instead of words. The outline 
of major triads was frequent, but it was sometimes 
difficult to ascertain key relationships.
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Ninety-five percent of the vocalizations were 
performed legato, while five percent were performed with 
a combination of legato and staccato. None were purely 
staccato.
Another interesting observation was that sixty- 
eight percent of the examples were interspersed with 
talking. Some of the examples were composed of nonsense 
syllables only, while others were composed of words 
(usually songs learned in class).
TABLE 9
ANALYSIS OF VOCALIZATIONS IN TEST III
Factor No. of Responses <fo of Total
Note values
Equal 61






Seconds and thirds 11 27







Singing and talking 28 68
Words 22 5^
Nonsense syllables 19 46
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There was a wide distribution of keys in Test III. 
Out of forty-one examples, it was impossible to deter­
mine the key in four instances. Of the remainder of 
the responses, the largest percentage, twenty-two 
percent, was performed in C. Sixteen percent were in 
B, while eleven percent were in D. Three responses 
were in minor keys.
TABLE 10
DISTRIBUTION OF KEYS IN TEST III










Eb minor 1 3
F minor 1 3
Gb 2 5
G 3 8
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TABLE 11
REPRESENTATIVE EXAMPLES FROM TEST III
Subject Tempo Pattern
116BM10
I love my mommy, Daddy loves mommy
100
Tell me I 
do love you,




Pop I, poo poo poo, Pop I, poo poo
108BF7
Oh, one day in high school, Nonsense 
syllables
BM3
Yes, God loves me, Yes, God loves me
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Test IV-— Unstructured Situation 
With Female Stimulus
Test IV was administered under the same conditions 
as Test III except that there was an added stimulus-- 
a recording of a female vocalist. Twenty-three subjects 
made thirty-three singing responses. Four other subjects 
talked but did not sing.
Two children wanted the door left open, and another 
subject opened the door to leave but went back inside 
when she realized that the examiner was watching her.
One child wandered around the room instead of playing, 
while another child became quite violent with the toys. 
Before playing, several subjects sat down and listened 
to the recording. One sought out the source of the 
stimulus— the tape recorder— and uncovered it (it was 
hidden). Then, he looked at the recorder, touched it, 
covered it, and continued playing.
Even though the range of the stimulus was high 
(f*-f2 ), the range of the responses (c1-at>1) remained 
close to the practical range of Test II (bb*-gb l ) and 
varied little from the range identified in Test III 
(c*-gk* ). Only one example was performed on one pitch. 
(These results are compared statistically below in this 
chapter.)
In addition to range, several other areas were 
examined. Tempo was not investigated because it would 
have been difficult to determine whether the stimulus
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affected the tempo or whether the tempo was affected by 
the type of pattern.
Sixty-four percent of the responses contained only 
notes of equal value, and ninety-seven percent were 
legato. Sixty-seven percent of the examples were com­
posed of talking as well as singing. Four subjects 
talked but did not sing. All of these scores were con­
sistent with those found in Test III. (Refer to table 9.)
In the previous test in which there was no stimulus, 
fifty-four percent of the subjects sang using words. In 
this test, however, where the stimulus used syllables, 
only eighteen percent sang with words. The remainder, 
eighty-two percent, used syllables, a factor which shows 
the influence of the stimulus. The examiner did not 
investigate intervallic content on this test or on 
Test V because it would have been impossible to determine 
whether the stimulus was a factor.
TABLE 12
ANALYSIS OF VOCALIZATIONS IN TEST IV
Factor No. of Responses %  of Total
Note values
Equal 21 6E
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TABLE 12— Continued
Factor No. of Responses %  of Total
Content of vocalizations
Singing 11 33
Singing and talking 22 67
vVords 6 18
Nonsense syllables 27 82
Another interesting phenomenon of Test IV was tonal 
orientation. The performance key of the stimulus was 313. 
Out of the thirty-three responses, it was impossible to 
determine a key in three instances because too few notes 
were sung. As table 13 shows, forty-three percent of 
the tonal songs were pitched in B and thirty-three percent 
in Eb . In Test III, in which there was no stimulus, only 
five percent of the responses were sung in 3^. The results 
of Test III also showed a wide distribution of keys, 
whereas seventy-seven percent of the total in Test IV 
were in the keys of B^ or B. Because the mean standard 
deviation from 3b was low, .81 half-steps, it is likely 
that the stimulus influenced, to some degree, the key 
in which the children chose to sing. (See table 13*) 
Following table 13 is table lU which contains 
representative examples of the subjects' responses.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8 9
TABLE 13 
DISTRIBUTION OF KEYS IN TEST IV








G minor 1 3
TABLE 14




Bum, bum, bum. Dum, dum, dum. Hum-
Ya, ya. Hum-















t f ! —  .---1-f7̂ ZZ±--
On syllable oo
Oh, the funny clown. Oh, the funny clown.
I * i? J y J ^
Woo, too, too
Nonsense syllables
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Test V— Unstructured. Situation 
With Male Stimulus
Test V was the same as Test IV except that the 
stimulus was a recording of a male vocalist instead of 
a female one. Twenty-one subjects made a total of 
thirty-four singing responses. Two other subjects talked 
but did not sing.
Four children did not play but sat quietly or 
walked around the room. Three subjects s.ought out the 
sound source. The examiner was able to test one of the 
subjects for only half of the time because of personal 
problems which the subject had. The child became so 
distraught that it was impossible to retest him in this 
setting.
The range of the male vocal stimulus was low, 3^ 
to b^. This range, however, had no effect on the mean 
range of the responses (c1+-g1 ). Instead, the lowest 
note of the range, c1* , was higher than in any of the 
previous tests. (These results are compared statistically 
below in this chapter.)
Several other factors were investigated as well. 
Thirty-eight percent of the subjects sang using only 
notes of equal value. This percentage differed, greatly 
from the results in Test II (sixty-one percent) and in 
Test IV (sixty-four percent).
The fact that the majority of the responses in
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Test V contained notes of equal and unequal value is 
unusual. Findings reported by Moorhead and Pond indicate 
that in most spontaneous singing, the notes are of equal 
value.1. This discrepancy in results is due, in all like­
lihood, to the fact that the stimulus was composed of a 
number of dotted note values which the children imitated 
in their responses.
Regarding performance style, one hundred percent of 
the responses were legato. This result was consistent 
with the findings in the previous tests as well as with 
those of Alford. As reported in chapter II, Alford found 
that, in the majority of cases, spontaneous vocalizations
2were legato, lacking a strong accent.
As in the other tests, the majority of the responses 
(sixty-five percent) involved, talking as well as singing. 
Seventy-six percent of the patterns used syllables rather 
than words. In Test III, in which there was no stimulus, 
the majority of the responses were words only (see 
table 9). In the two tests which involved stimuli, the 
majority consisted of syllables only. (See tables 12 
and 15.) This phenomenon is probably due to the fact 
that both stimuli were syllabic.
■^Moorhead and Pond, Music of Young Children,
2:13-15.
^Alford, "Emergence and Development," pp. 168-69.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
93
TABLE 15
ANALYSIS OF VOCALIZATIONS IN TEST V
Factor No. of Responses %  of Total
Note values
Equal 13 3B






Singing 12 35Singing and talking 22 65
W or ds 8 24
Nonsense syllables 26 76
Another phenomenon was tonal orientation. The
performance key of the stimulus was B*3. It was impossible
to determine a key in four of the examples. As shown in
table 16, thirty-seven percent of the tonal songs were 
bpitched in B . The keys of A and B account for an 
additional twenty percent. In Test III, which had no 
stimulus, only five percent of the responses we re in B13. 
3ecause the mean standard deviation from was 1.64 
half-steps, it is likely that the presence of the stimu­
lus influenced the tonality of the responses.
A total of thirty-nine subjects (sixty-five percent) 
responded in at least one of the unstructured situations. 
Fifty-nine percent were male, and forty-one percent were
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female. This large percentage indicates that the majority 
of three-year-old children do sing during play.
Seven subjects, or twelve percent, performed in all 
three situations. (Per-centages are rounded to the 
nearest whole number.)
TABLE 16 
DISTRIBUTION OF KEYS IN TEST V















:EPRESENTATIVE EXAMPLES FROM TEST V
Subject Pattern
Nonsense syllables
ijrj j H \*\
On syllables oo and choo 
We're gonna take a roller coaster (2 times) 










Test VI--Structured Situation 
Involving Training
In Test VI, the examiner investigated the effect 
of training on vocal range. The sixty subjects were 
divided into three groups--a control group and two experi­
mental groups. Each group was taught four songs. The 
control group, Group A, was taught in a different key 
using a different range each day. Each experimental 
group, Groups B and C, was taught in the same key each 
day. The mean range for Group A was b ^ -f1 , for Group B
was c*-g*, and for Group C was b^-f1 . (Statistical
analysis of these means compared with other test means 
are presented below in this chapter in table 19.)
In addition to range, tonal orientation was 
examined. The mean key of response for all songs in 
Group A was C, for Group B was C^, and for Group G was
B. The group trained in a higher range sang in a higher
key, and the group trained in a lower range responded 
in a lower key.
Pitch and rhythmic accuracy were analyzed as 
well. The same system of scoring used in Test II was 
employed. (See p. 72.) Results showed that rhythmic 
accuracy was at a maximum (3*0)» but that pitch accuracy, 
as might be expected with this age group, was minimal 
in some cases. The mean of 3*6 indicates that the 
average subject performed at least half of the pitches 
correctly. These results were .2 lower than the pitch
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accuracy scores in Test II. The examiner attributes this 
to the fact that in Test II, children sang their favorite 
songs, songs which they had sung many times. In Test VI, 
on the other hand, the songs were new to the subjects. 
Exposure time was only ten sessions.
The results of the rhythmic accuracy were .1 
better than on Test II. This phenomenon is probably 
due to the nature of the rhythmic activities which the 
examiner used in teaching the songs.
TABLE 18
MEAN SCORES FOR PITCH AND RHYTHMIC ACCURACY 
ON TEST VI
Group Pitch Rhythm
Group A 3.9 3-0
Group B 3.7 3.0
Group C 3-3 3.0
Total 3.6 3-0
Results Regarding Range 
Twelve null hypotheses regarding range were 
tested using an F ratio. A two-factor analysis of 
variance was employed to test the significance of the 
two variables— test number and sex. Interaction between 
the variables was measured as well.
Range is defined as the distance from the mean
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low to the mean high. Therefore, when comparing the 
range of one test to another, significance levels are 
expressed, in terms of low mean versus low mean and high 
versus high. There are high and low coefficients for 
each test-number variable as well as for the sex 
variable. If either the coefficient for the high end 
or for the low end of the range is significant, then 
the hypothesis is rejected.
Each note from f-f£ was given a number, zero 
through tv/enty-four. After the computations were com­
pleted, the mean numbers were then translated back into 
letters to indicate mean ranges.
Data regarding range from Tests II-VI are found 
in table 19. Abbreviations used in the table are as 
follows 8
1. NI--number of responses on the first test under 
comparison
2. I'll I— number of responses on the second test under 
comparison
3. GM— grand mean (the overall mean range for both
tests and both sexes)
4. TL--level of significance between the mean low
notes of the two tests and involves only the test 
variable
5. SL— level of significance between the mean low notes 
of the two tests and involves only the sex variable
6. TH--level of significance between the mean high
notes of the two tests and involves only the test 
variable
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VIB-VIC 79 68 6.32-13.21 .000 .148 .000 .003 7.10-14.24 5.41-12.01 
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7. SH— level of significance between the mean high notes 
of the two tests and involves only the sex variable
8. RI— mean range of the first test under comparison
9. Rll-mean range of the second test under comparison
10. I-interaction between the variables
11. NS--not significant
The first hypothesis was that there would be no 
significant difference between the mean vocal range of 
the subjects in a structured situation (Test II) and in 
an unstructured situation with no musical stimulus 
(Test III). As table 19 shows, there was a significant 
difference in the lower end of the range (.006) regarding 
the test variable, with the range of Test II being lower 
than that of Test III. Sex was not significant on the 
low end.
The reverse was true of the high end of the range, 
however. Test number was not a factor but sex was. The 
high for males was 1^.15 (&1) and for females was 12.75 
(f1+). The significance level was .02. The range on 
Test II was b ^ -g^1 , while the range on Test III v/as
Hypothesis I was rejected, then, because there was 
a significant difference on the lower end of the range. 
Sex was a significant factor in the upper part.
Hypothesis I
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Hypothesis II
Hypothesis II stated that there would be no signifi­
cant difference between the mean vocal range of the 
subjects in a structured situation (Test II) and in an 
unstructured situation with a female vocal stimulus 
(Test IV). There was a significant difference in both 
the low and high ends of the ranges. Test II had a 
significantly lower (.003) low note, while Test IV had 
a significantly higher (.013) high note. The range for 
Test II was bb^-gb1 compared to that of Test IV, which
1 bl was cx-au .
Sex was a factor only in the upper end of the 
range. Once again, males were significantly higher 
(.021)— as opposed to fl*. Hypothesis II, then, 
was rejected because there was a significant difference 
on both the low and the high end of the range between 
Tests II and IV. It might appear that the stimulus of 
a female singing in a higher range influenced the range,
but, as seen in the next situation, the range was still
high even though the stimulus was low.
Hypothesis III
In Hypothesis III, the range of Test II was
measured against that of Test V. The results were sig­
nificant (.000) on the low end of the range but were not 
significant on the high end. The range for Test II was 
bb^-ghl^ range for Test V, which had a male
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vocal stimulus, was c ^ -g1 . The hypothesis was rejected.
In this comparison, sex was a factor on both the 
low (.020) and the high (.028) extremes. The mean range 
for males was higher in both instances— b+ -g1 versus 
bb- f f o r  females. Even though the stimulus was low, 
the range remained higher than in a structured setting. 
The male stimulus, then, was not effective because it 
did not influence the subjects to lower their ranges.
Hypothesis IV
As shown in Hypotheses I-III, there were signifi­
cant differences in the mean vocal range of subjects 
tested in a structured situation (Test II) and those 
tested in unstructured settings (Tests III, IV, and V).
In Hypotheses IV-VI, the examiner investigated the 
differences in range among the various spontaneous con­
ditions.
Hypothesis IV stated that there would be no signi­
ficant difference between the range in Test III, which 
had no stimulus, and in Test IV, which had a female vocal 
stimulus. The hypothesis was accepted because results 
showed that the difference betv/een the mean scores was 
not significant at the .05 level for either the test- 
number or the sex variables. Therefore, the presence of 
the stimulus had little effect on range. The range on 
Test III was c^-g^* and on Test IV was c£-a^.
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Hypothesis V 
Hypothesis V dealt with the difference in range 
in the unstructured setting with no stimulus and in the 
unstructured situation with a male vocal stimulus. As 
in the case with the female vocal stimulus, there was no 
significant difference regarding either the test or sex 
variables. The hypothesis was accepted. The mean range 
for Test III was c^-g^ 1 and for Test V was c ^ -g1 .
The addition of a stimulus (whether male or female) had 
little influence on range. Both stimuli did effect key, 
however, as discussed previously in this chapter.
Hypothesis VI 
The next area of investigation was the difference 
in range in both situations in which there was a stimulus 
(Tests IV and V). Results indicated that there was no 
significant difference according to test or sex. The 
hypothesis was accepted. The range for Test IV was 
c^-a^1 and for Test V was c ^ -g1 . Whether there was a 
male or female stimulus did not affect range.
Hypothesis VII 
The following three hypotheses involve the compari­
son of the practical range (Test II) with the range in 
the situations in which the children were trained. 
Hypothesis VII states that there will be no significant 
difference between the mean vocal range of subjects in a
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structured situation and in Group A (Test VIA).
Children in Group A were taught four songs in a 
different key each day. The examiner assumed that when 
the subjects were asked to sing these songs for her, 
they would sing in a range similar to the practical 
range. The hypothesis was proven correct because there 
was no significant difference between the two ranges. 
This finding reinforces the accuracy of the practical 
range as identified in this experiment. The range for 
Test II was b ^ -g*3 , while the range for Test VIA was
Hypothesis VIII
This hypothesis stated that there was no signifi­
cant difference between the mean vocal range of Test II 
and of Test VIE. The examiner taught the four songs to 
Group 3 in the same higher range and key each day. Even 
though there v/as no significant difference in the upper 
part of the range (.075)* there was a decided difference 
in the lower part (.000).
The hypothesis v/as rejected with qualifications, 
hov/ever, because there v/as significant interaction be­
tween the variables on both the high and low ends of 
the range (.008 on the high and .045 on the low end). 
rnhis interaction indicates that the effect of the test 
variable is not uniform across both sexes. The test 
variable affects one of the sexes more than the other.
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Training appears to affect females more. The fact that 
interaction is significant suggests that a more thorough 
experiment should be carried out with this phenomenon in 
mind.
The range was b ^ -g ^  for Test II and for
Test VIB. Training, then, influenced the placement of 
the range, but more for girls than for boys.
Hypothesis IX
Next, the investigator examined the difference 
between the practical range (Test II) and the range of 
those subjects who were trained in a lower range each day. 
There v/as a significant difference in the upper part of 
the range (.012), but there also was significant interac­
tion betv/een the variables (.004) on the high end. This 
finding indicates that the difference in the test variables, 
which v/as training versus no training, v/as not uniform 
across the sexes. Once again, training appeared to affect 
females more than males. The hypothesis v/as rejected 
but v/ith qualifications.
There v/as no significant difference regarding the 
low extreme. The subjects, who were trained in a low 
range, lowered the high note of their range but remained 
almost the same on the low note. The range for Test II 
v/as bb*-gbl and for Test VIC was bb-f*.
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Hypothesis X
The final three hypotheses tested the differences 
among the various types of training. Hypothesis X 
stated that there would be no significant difference 
between the range in Group A and in Group 3. The 
hypothesis was rejected because test number on both 
ends of the range v/as significant at the .001 level.
The range on Test VIA was b ^ -f ̂ and on Test VI3 was
ci-si*
Sex v/as also significant on the high end of the 
range (.054). In all of the previous tests in which sex
was significant, males were higher. In this instance,
+ b*+however, males were lower, f^ as opposed to g   for
females.
Training, therefore, had. a definite effect on 
range. Subjects v/ho were trained in a higher range 
responded in a higher range, significantly higher than 
the subjects v/ho v/ere taught in varying ranges each day.
Hypothesis XI 
Even though training in a higher range was in­
fluential, the results of training in a lov/er range did 
not differ significantly from those of training in the 
control group. The hypothesis that there v/as no signi­
ficant difference between the range in Group A and Group C 
was accepted. The ranges were bb+-f1 and b^-f^ respective­
ly.
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Although test number was not a significant factor, 
sex was on the high end of the range (.024). As in the 
previous example, males v/ere lower on the high note
1 + i +e as opposed to f1 for females.
Hypothesis XII
The final hypothesis stated that there v/as no 
significant difference between the mean vocal range of 
the subjects in the tv/o experimental training groups.
The hypothesis was rejected on both ends of the range, 
both significance levels being .000. The ranges v/ere 
b^-f1 for those subjects taught in the lower key and 
c1-g1 for those taught in a higher one.
Sex v/as also a factor on the upper end of the range 
(.003). As in the tv/o previous hypotheses, males v/ere 
lower on the high note, f^ as opposed to for females. 
These results showed that the mean range of subjects can 
be altered by training.
A summary of all of these findings is included in 
the following chapter. Several deductions are made and 
conclusions are drawn to relate the importance of these 
results to music education.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Introduction
The preschool years are of the utmost importance 
in the American educational system today. Approximately 
one-third of the three-year-olds in this country receive 
some type of formal schooling. This fraction continues 
to increase because of a number of complex societal 
problems— inflation, divorce rate, and working mothers. 
Because more and more children are involved in early 
childhood education, researchers must investigate the 
area in order to formulate curricula and methodology.
At this point, because the field is quite new, research 
remains incomplete and contradictory.
In past years, preschool education often was thought 
of as merely a babysitting situation. Nov/, however, 
educators realize that young children are capable of 
learning quite a lot— -much more than v/as previously con­
ceived. The job of the teacher, then, is to expose the 
child to as many stimuli as possible as early as possible. 
Each child must receive a well-rounded course of study 
involving the cognitive, affective, and psychomotor 
1 0 9
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domains of learning.
Music is an integral part of the life of young 
children, particularly of their play. Music educators 
must realize this significance and place music in its 
proper perspective. They must utilize music as a means 
of helping the child in his overall development. In 
order to accomplish this goal, musicians must know how 
and what to teach.
The purpose of this project was to aid the teacher 
in formulating a workable music curriculum. Because the 
basis of the curriculum for the three-year-old. is singing, 
the investigator chose to explore the voice. Before the 
teaching of singing can begin, it is imperative to know 
the range of the voice.
After surveying the literature, the examiner found 
that there is a wide discrepancy in the identification 
of vocal range. Many textbooks ignore it, while others 
present contradictory information. Most songs written 
for preschool children are pitched too high--some as 
much as a fifth above the practical range.
Several authors stated that there are two vocal 
ranges of the young child— one, a practical range, and 
the other, an extended range which is used during play.
The investigator examined range in both structured and 
unstructured environments and then tested the effect of 
training on range. This project was designed to benefit
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the classroom teacher as well as the music specialist in 
building a feasible curriculum.
Procedure
Sixty subjects, thirty males and thirty females, 
v/ere used in this experiment. All of the subjects v/ere 
three years old, and. they all attended the Kiddie Korner 
Day Schools, Inc., in Charlotte, North Carolina. Prior 
to the beginning of the testing procedure, the examiner 
observed the children, played v/ith them, and sang with 
them. This process v/as completed to help the subjects 
become acquainted v/ith the examiner so that they would 
feel free to respond to her in a testing situation.
Each subject was given a warm-up test on matching
sounds. He was asked to reproduce ten sounds and to
2sing all the v/hite notes between g and c_, matching the 
examiner's initial sounds and pitches. The results of 
this test were recorded and reported but v/ere not 
compared statistically v/ith those of the other tests.
This test was employed to initiate the subjects to a 
testing procedure.
Following this test, each subject v/as tested in 
five situations— two structured settings and three un­
structured settings. The structured situations were 
those in v/hich the subject v/as av/are that he v/as being 
tested, whereas the unstructured situations v/ere those 
in which he v/as unaware of a testing device.
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The first test in a structured environment v/as 
Test II. In this test, each subject v/as asked to sing 
two of his favorite songs. If he v/as unable to think of 
a song, the examiner suggested a song title. Responses 
v/ere recorded and were evaluated later according to 
range, key, tempo, pitch accuracy, rhythmic accuracy, 
and title.
Test III involved testing in an unstructured situa­
tion. Each subject v/as placed in a room which contained 
several toys. He v/as left alone there for five minutes. 
During this time, the test administrator watched the 
child through a window in order to be sure that he v/as 
safe and to make additional observations. A tape recorder, 
v/hich was hidden in the room, recorded all sounds that 
were made.
The purpose of this test v/as to investigate vocali­
zations made during free play and to identify range 
under these conditions. The examiner sought to determine 
v/hether, as several researchers claim, range is extended 
in an unstructured situation because the subject is less 
inhibited. Other factors v/hich v/ere investigated were 
tonal orientation, performance style, content of the 
vocalizations, tempo, note values, and intervallic content.
Test IV also involved testing in an unstructured 
situation. The only difference between Test III and 
Test IV was the addition of a female vocal stimulus. A
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1 1 3
recording of a soprano singing "Behold a Silly Tender Babe" 
on the syllable la v/as played on another hidden tape 
recorder. The song was repeated for five minutes.
The purpose of this test v/as to determine whether 
the presence of the stimulus had any effect on the vocal 
range. The range of the stimulus v/as f}_ to f£. In addi­
tion to range, tonal orientation, performance style, 
content of vocalizations, and note values were examined.
Test V v/as a replication of Test IV, except that 
the stimulus v/as a recording of a male singing "Leaping 
and Dancing" in the range of 3^ to b^. The investigator 
sought to determine the effect of a male stimulus on 
vocal range. Other factors, the same ones as in Test IV, 
were also analyzed.
The final test, Test VI, occurred in a structured 
setting. It involved the training of three groups of 
children, Groups A, B, and. G. Each group contained ten 
subjects of each sex. Group A was the control group, 
while Groups 3 and G v/ere experimental groups.
The examiner taught each group the same four songs 
in ten fifteen-minute sessions covering a two-week period. 
The subjects in Group A sang the songs in a different key 
each day, while subjects in Groups B and C sang the songs 
in a given key each session. Group B learned all examples 
in a higher range, and Group C learned, them all in a 
lov/er one.
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Then, individual testing was begun. Each subject 
was asked to sing each of the four songs for the examiner. 
He v/as given no help, being at liberty to choose his own 
key and range.
The test measured the effect of training on range.
In addition to range, the examiner investigated tonal 
orientation, pitch accuracy, and rhythmic accuracy.
Findings on Range 
Twelve hypotheses regarding range v/ere tested using 
a tv/o-factor analysis of variance. The two variables, 
which v/ere tested at or beyond the .05 level of signifi­
cance, v/ere test number and sex. An F ratio v/as employed 
to determine the significance.
The results of the hypotheses are as followss
1 . There v/as a significant difference betv/een the lower 
end of the mean range of subjects in Test II (a 
structured situation) and of those in Test III (an 
unstructured, situation v/ith no stimulus). The lov/er 
end was lower on Test II, while the upper end remained 
approximately the same. Sex was a significant factor 
in the upper part of the range, the males being one 
whole step higher than the females
2. Hypothesis II was rejected because there was a signi­
ficant difference betv/een the mean range of the sub­
jects in Test II and in Test IV (an unstructured sit­
uation v/ith a female stimulus), on both the high and 
the low ends of the range. The range of Test II was 
lower overall than the range of Test IV. Sex was a 
factor on the high end of the range. Once again, 
males were a v/hole step higher than females
3. Regarding Test II and Test V (an unstructured situa­
tion v/ith a male stimulus), there was a significant 
difference in range on the low end but not on the 
high end. The subjects in Test II had lov/er scores 
on the low extreme; therefore, the fact that the 
stimulus v/as low was insignificant. Sex v/as signi-
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ficant on both ends of the range, the males being 
higher in both cases
Hypothesis IV involved a comparison between subjects 
in unstructured situations— Tests III and IV. The 
hypothesis was accepted because there was no signifi­
cant difference between the mean range of the subjects who received no stimulus and those who experienced a 
female vocal stimulus. Neither test number nor sex 
was a significant factor
5. Likewise, there was no significant difference between 
the scores of those subjects who had no stimulus (Test III) and those who had a male stimulus (Test V). 
Neither test nor sex was a factor so the hypothesis was accepted
6. Hypothesis VI was also accepted. There was no signi­ficant difference on either end of the range between 
the scores of those subjects who experienced a female stimulus and those who experienced a male stimulus (Tests IV and V)
7. The next hypothesis, Hypothesis VII, dealt with the comparison of the ranges between those subjects in Test II (a structured situation) and those in
Test VIA. Subjects in Group A were taught four songs in different keys each day. It was assumed that there 
would be no significant difference between the two 
tests because both tests were an indication of practi­
cal range. The hypothesis was accepted because there 
was no significant difference regarding either variable
8. Hypothesis VIII stated that there was no significant 
difference between the mean range of Test II and that 
of Test VIB. The subjects in Group B were taught 
each of the four songs in the same higher range each 
session. Results showed that there was a significant 
difference in the lower end of the range, with Test II scores being lower, but not in the upper end. Sex was not a factor. There was significant interaction 
between the variables, however, on both ends of the range. This phenomenon indicates that the hypothesis 
was rejected with qualifications
9. Regarding Test II and Test VIC, there was a signifi­cant difference in the upper part of the range, but 
there also was interaction between the variables.The results of Test VIC were one half-step lower on 
the high end of the range. Hypothesis IX was re­
jected with qualifications
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
116
10. This hypothesis tested the difference between the 
ranges in various types of training. The hypothesis 
was rejected because there was a significant differ­
ence between the range of Group A and of Group B
at both extremes. Sex also was significant on the 
high end. In the previous tests, males were higher, 
but on this test comparison, females were one half­
step higher. Training in a higher range had a defi­
nite effect
11. Training in a lower range was not significantly 
different from Group A, however. The hypothesis 
that there was no difference between Group A and 
Group C was accepted. Even though test number was 
not a factor, sex was, with males performing one 
half-step lower on the high end of the range
12. The final hypothesis involved a comparison between 
the mean range of subjects taught in the high key 
(Group B) and those taught in the low key (Group C). 
The hypothesis was rejected at both levels at .000. 
Sex was also a factor on the upper end of the range 
with males, once again, being lov/er
Conclusions drawn from these findings are presented 
below in this chapter. A listing of the mean range scores 
for all tests is given below in table 20
TABLE 20 
.MEAN RANGES OK ALL TESTS
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Other Findings 
The following statements are findings from various
other phases of the study:
1. The mean age for all subjects was three years and 
five months
2. In Test I, which involved matching various sounds, 
sounds that were the most accurately reproduced 
were those of the minor third
3. Pitches which were reproduced with the most accuracy 
in Test I were c^, dr. and b--in that order
4. Mean tempo for vocalizations in a structured situa­
tion (Test II) was M.M. 133 compared with N.M. 118 
for those in an unstructured setting (Test III)
5. On all tests, subjects performed with greater 
accuracy on rhythm tests than on pitch tests
6* Subjects scored higher on pitch accuracy tests when
the songs they chose to sing were in a limited, range 
(Test II)
7. The most prominent keys exhibited in a structured
setting (Test II) were 3b , A, and. 3— in that order. 
In an unstructured setting (Test III), the most 
prominent keys chosen were C and B
TABLE 21
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3. When subjects were given the key of 3 as a stimulus
(Tests IV and V), the percentage of those responding 
in fib was much greater than in Tests II and III. The 
stimuli had a significant effect on key choice
9. The majority of responses in Tests III and IV were
of notes of equal value. In Test V, however, where 
the stimulus contained many dotted notes, the majori­
ty of responses contained notes of equal and unequal 
value. Stimulus was a factor
10. In all of the unstructured situations, at least 
ninety-five percent of the vocalizations were legato
11. At least sixty-five percent of all singing responses 
in unstructured environments v/ere interspersed with 
talking
12. The majority of vocalizations which occurred during 
free play were in a major tonality
13. In Test III, in which there was no stimulus, the 
majority of responses were composed of words. In 
Tests IV and V, however, which contained syllabic 
stimuli, the majority of responses were composed of 
syllables
1^. In Test VI, which involved training, subjects taught
in a higher key responded in a higher key, whereas 
those taught in a lower key, sang in a lower key
15. Thirty-nine subjects, sixty-five percent of the
total, sang in at least one of the three unstructured 
testing situations
Conclusions
Results from this research indicate that three- 
year-old children are quite musical. A minimum of ninety- 
five percent of the subjects responded in the structured 
situations. They enjoyed singing for other people. 
Sixty-five percent sang at least once during their free- 
play activities.
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Range in Test II (bb-f-gb l ), the structured setting, 
was lower than most of the previous research indicates. 
Many teachers and researchers continue to think of the 
three-year-old as a small child with a high, light voice. 
This is not the case. The child's voice is low, and 
the quality is heavier than might be expected. Music 
educators must acknowledge this phenomenon when formu­
lating curricula and writing songs.
Results regarding range in the unstructured 
situation (Test III) were quite different from those of 
other studies. Mean range in this type of setting was 
not an extended range. Instead, the range in the un­
structured situation (c*-gb ) was practically the same 
as the range in the structured environment (bb+-gb l ). 
Subjects tended to sing familiar songs in normal 
ranges. The only time that they really extended their 
voices on the high end of the range was during Test I, 
when they were asked to make various sounds.
Other studies have shown that cniidren extended 
2their range to approximately d_ in unstructured situa­
tions and that they sang mainly creative material. This 
finding v/as attributed to the fact that children were 
less inhibited vocally in such situations.
The examiner accounts for this discrepancy in 
several ways. The nursery school gives the child a 
basic structure. All of the vocal instruction that
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he receives at school lies within this structure. When 
he is left on his own to play, he is still functioning 
within the guidelines of the school. He frequently 
sings the same songs or patterns during his play period 
that he sings during class time. The teachers that 
were observed did not encourage creativity in singing.
They did encourage conformity, however.
Also, even though the subjects were unaware of a 
testing device in the room, they were aware that they 
were in a room alone— a new situation. They may have 
been more restrained because they were experiencing 
something new, or because they wanted to please the 
examiner by being quiet. Because the children were in 
an unfamiliar place, they may have been more cognizant 
of a lower noise level, inhibiting them from singing 
out loud as they might during noisy group activity.
Ideally, it would have been beneficial to test 
the subjects during group play, but this procedure would 
have been impossible because the noise level was too 
high to record only one subject's response. It also 
might have been better to test some subjects in a room 
which was familiar to them. Then they could have 
concentrated totally on playing with the toys instead 
of exploring other things in the room.
Another interesting phenomenon was that on test
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comparisons involving Test II and all of the tests in 
the unstructured situations, males continually were 
higher on the upper end of the range. In the compari­
sons among the tests involving training, however, 
females consistently v/ere higher. The probable reason 
for this discrepancy is that females related to the 
examiner, who is a woman. Males, to the contrary, 
probably perceived the voice of the examiner as feminine 
and unmasculine. They probably did not try as hard to 
imitate the examiner as did the females.
The addition of a stimulus to an unstructured, sit­
uation had no significant effect on range. It did 
affect the choice of key, note values, and verbal 
content.
An important finding which is of great significance 
to music educators is that training does affect vocal 
range. Subjects who were taught in a higher range and 
key responded accordingly. Those taught in a lower 
range and key responded to training as well. This 
phenomenon should be used, as a guideline in formulating 
curricula.
Recommendations
It would be advisable to complete a similar study 
involving other preschool children. Of particular inter­
est would be experiments on the vocal range of two-and- 
of-four-year-old subjects to see how range expands and
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changes during these crucial years. A comparison among 
the various age groups would be revealing.
If possible, a project involving a different type 
of testing procedure in the unstructured situation would 
be helpful. This procedure v/ould be one which would test 
the range of the child while he is engaged in individual 
free play. Instead of being in a room by himself, he 
would be in his natural play environment among his peers. 
Indoor play versus outdoor play might provide an 
interesting contrast. An extension of this concept 
would be to test the range on vocalizations which occur 
as a group effort.
In order to point out the common fallacies in 
identifying the range of the three-year-old, it would 
be beneficial to complete a survey of the existing song 
literature. The ranges found in these sources could be 
compared statistically with the practical range. Con­
clusions could be drawn regarding the practicality of 
the current literature.
Stimulus had little effect on range, but it did. 
have an effect on key. This same type of study should, 
be conducted investigating key as opposed to range.
It should examine whether children can be taught to 
sing in a particular key. This area of interest 
further involves the investigation of how children 
perceive sound., how they learn to match pitches and
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tonalities, and how they develop a sense of pitch.
The final area which should be investigated and 
which is of the most importance to this study is the 
training of range. The time period for training in 
this project was ten sessions over a two-week period. 
Because training significantly affected range within 
this short time, it would behoove music educators to 
examine the long term effects. If longer periods pro­
duced. continued results, then it would be profitable 
to design new curricula accordingly.
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